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8103 P* 


Comparison of Oral and Subcutaneous Administration of Protective 


Doses of Ascorbic Acid (Vitamin C) 


PC HOU, 


From the Division of Physiological Scienees, Henry Lester Institute of Medical, 
Research, Shanghai, China. 


The administration of antiscorbutics other than the oral route 
was first tried by Hess and Unger.* They found that neutralized 
orange juice given subcutaneously produced no antiscorbutic effect, 
whereas given intravenously a marked curative effect was noted. 
Recently the intravenous administration of ascorbic acid has been 
employed clinically by several workers (Schultzer,” Kramar,’ and 
Wright,*) with successful result, but the dosage used was apparently 
taken at random. Subcutaneous injection of ascorbic acid into 
guinea pigs was employed by Jadassohn and Schaaf® in connection 


* P represents a preliminary, C a complete manuscript. 

1 Hess, A. F., and Unger, L. T., Proc. Soc. Exp. BroL. AND Mep., 1918, 15, 141. 
2 Sehultzer, P., Lancet, 1933, 225, 589. 

3 Kramar, E., Deutsch. Med. Wochenschr., 1933, 59, 1428. 

4 Wright, I. S., Proc. Soc. Exp. Bion. AnD Mep., 1934, 32, 475. 

5 Jadassohn, W., and Schaaf, F., Klin. Wochenschr., 1934, 18, 845. 
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with their study upon skin pigmentation. The dose used was very 
large, being 5-50 mg. 

Using a sample of ascorbic acid obtained from the British Drug 
House aud employing Hojer’s method of biological assay (diet 
same as that reported previously’ Hou®) we found that with the same 
subminimal protective dose the degree of protection (graded ac- 
cording to Key and Elphick’s’ method) of 9 guinea pigs receiving 
the ascorbic acid by mouth was on the average exactly 1% that of 9 
receiving the ascorbic acid by subcutaneous injection. According to 
Key and Elphick’s interpretation, this result indicates that the min- 
imal protective dose of ascorbic acid by oral administration is twice 
as large as that by subcutaneous injection. This may mean that part 
of the ascorbic acid given orally is possibly lost in the alimentary 
tract. Experiments are being carried out to test this point. 

The ascorbic acid solution used was prepared fresh every other 
day and the remaining portion kept in a refrigerator. Before each 
feeding the actual content of ascorbic acid was determined by titra- 
tion with iodine standard and also with 2-6 dichlor-phenol-indo- 
phenol. Oral administration was made by means of an accurate 
1 cc. pipette and the subcutaneous injection by means of a 1 cc. 
tuberculin syringe, the solution being taken from the same bottle. 
Table I illustrates the result of one representative experiment. In 
each experiment 3 negative control animals showed O degree of 


protection, and 3 positive controls 4 degrees of protection. 
NN 


TABLE I 
Protection afforded by oral and subcutaneous administration of ascorbic acid 
(average daily dose 0.88 mg.) 


Oral Administration Subcutaneous Injection 

Guinea Pig No. Degree of Protection Guinea Pig No. Degree of Protection 
386 1.5 390 3.0 
385 1.0 388 2.0 
389 1.5 387 3.0 
Aver. 1.3 Aver. 2.7 


6 Hou, H. C., Chinese J. Physiol., 1935, in press. 
7 Key, K. M., and Elphick, G. K., Biochem. J., 1931, 25, 894. 
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Route of Migration of Spirocerca Sanguinolenta in Experimentally 
Infected Dogs. 


C. H. HU ann R. J. C. HOEPPLI. 


From the Department of Pathology, Peiping Union Medical College, Peiping, 
China. 


The Asiatic hedgehog, Erinaceus dealbatus, in the Peiping area 
is frequently infected with the third stage larvae of Spirocerca 
sanguinolenta encysted in omentum and mesentery as pointed out by 
Faust,* who infected experimentally dogs and cats by feeding them 
with these larvae and described the order of their migration in the 
animals as follows: Excystment in stomach cavity; penetrating 
stomach wall; passing into gastro-epiploic and portal veins; passing 
through hepatic capillaries, right heart, pulmonary capillaries and 
left heart; arriving in, and attaching themselves to the intima of, 
lower thoracic and upper abdominal aorta; migrating upward and 
finally settling in the wall of upper thoracic aorta. The part of the 
migration route within the aortic wall was described by Hiyeda 
and Faust.? 

Being not completely convinced that the larvae can pass through 
2 sets of capillaries whose calibers are much too small to provide an 
easy passage for them, and that they can penetrate the aortic wall 
in spite of the rapid blood flow in the aorta, we repeated Faust’s 
feeding experiment and obtained the following results : 

Twelve young dogs were each fed with 270 to 400 living en- 
cysted larvae. The dogs were killed by ether from 2 hours to 6 
weeks after the feeding, and the organs, including the vessels of 
the stomach and the aorta are examined macro- and microscopically. 

Our study shows that the larvae quickly excyst themselves in 
the stomach cavity and penetrate the stomach wall. After reaching 
the serosa they invade the arterial wall and migrate along the gastric 
and coeliac arteries, then the upper abdominal and the lower thoracic 
aorta and, finally, they reach the upper thoracic aorta which is their 
final habitat. The presence of larvae in the gastric and the arterial 
walls results in marked necrosis, acute inflammation, hemorrhage 
and formation of linear abscesses, all of which heal rapidly after the 
parasites have wandered on. 

To determine whether the larvae can pass through the hepatic 


1 Faust, E. C., Proc. Soc. Exp. Brow. AND Mup., 1927, 25, 192. 
2 Hiyeda, K., and Faust, E. C., Arch. Path., 1929, 7, 253. 
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and pulmonary capillaries, 200 actively motile larvae, dissected out 
from the cysts and suspended in dogs’ own blood, were injected 
respectively into one lung of one dog and the liver of another, every- 
thing being kept at body temperature to prevent the coiling up of 
the larvae. The blood coming out of these organs contained not a 
single larva, but in the lung and the liver mashed and digested for 
3 to 4 days in 1% pepsin solution, 148 and 135 live larvae respect- 
ively were recovered. 


8105 P 
Treatment of Dirofilariasis Immitis with Concentrated Fouadin. 


STEPHEN HAY CHEU anp O. K. KHAW. (Introduced by R. Hoeppli.) 


From the Diwision of Parasitology, Department of Pathology, Peiping Union 
Medical College, Petping, China. 


Dirofilaria immitis, a viviparous filarial worm living in the right 
chambers of the heart, the pulmonary artery and its branches, is 
very prevalent in China, 7.7% of dogs in Canton and 27%* of 
dogs in Peiping being infested. No cure for the parasite was known 
until Itagaki et al." and Wada’ reported some success by using 
sodium antimony tartrate and neostibnal respectively. ‘‘Fouadin’’, 
a proprietary antimony compound was found to give highly satis- 
factory result by Philipp* and by Underwood and Wright,* who 
gave it a very thorough trial. Hays’ also reported favorably on a 
double salt of antimony. Since the salts of antimony have given 
promising therapeutic result, the authors began in the winter of 1934 
to test the efficacy of another complex antimony compound called 
“Concentrated Fouadin’} against this worm. A preliminary notice 
of the results is here given. 

As subjects of experiment, naturally infected dogs were em- 


* From the records of Physiology Department, Peiping Union Medical OCol- 
lege, Peiping, China. 

1 Itagaki, S., and Makino, R., J. Japanese Soc. Vet. Sci., 1927, 6, 1. 

2 Wada, K., Scient, Rep. Gov’t Inst. Infect. Dis., Tokyo Imp. Umniv., 1927, 6. 
525. 

3 Philipp, F. G., China J. Sci. and Arts, 1931, 14, 42. 

4 Underwood, P. C., and Wright, W. H., J. Parasit., 1932, 180. 

5 Hays, J. M., Vet. Med., April, 1933. Original not seen. 

t Contains ‘411% Antimony IIlI—pyrocatechin—disulphonate of sodium and 
calcium?’ supplied by ‘Bayer’. 
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ployed. To have an idea of the degree of infestation, the average 
of at least 3 consecutive daily counts of microfilariae in 0.025 cc. 
of dried and dehaemoglobinized blood obtained from the ear-vein 
at 4 p. m., was ascertained. For treatment, 16 dogs were divided 
into 2 groups. To Group I comprising 10 dogs, an intramuscular 
injection was given daily except Sundays until the microfilariae dis- 
appeared from the peripheral blood. The initial dose varied ac- 
cording to the size of the animal, generally 0.5 cc. for a dog under 
10 kg. and 1 cc. for one weighing between 10 and 15 kg. For sub- 
sequent injections, the dose was gradually increased with the object 
of pushing the drug to the limit of tolerance as rapidly as possible. 
The 6 dogs of Group II were also injected intramuscularly, but after 
the first 2 consecutive daily doses corresponding to 0.05 cc. of 
Concentrated Fouadin per kg. body weight the third and the fol- 
lowing injections were given on alternate days with a dose equal to 
0.10 cc. per kg. body weight until the same result was achieved. 
As a ‘follow-up’ the same quantity of ear blood taken at 4 p. m. 
every 10 days was examined for the reappearance of microfilariae. 
When the dogs died or were sacrificed, searches for the adult 
worms were made in the heart and pulmonary arteries and in the 
nodules of infarcts in the lungs. Their viability was tested in warm 
normal saline. The uteri were cut open near the vulva and the 
condition of the escaping microfilariae and ova was noted. Micro- 
scopic sections were also made of any nodules found in the lungs. 
Results. Group I. Of the 10 dogs given daily injections: (a) 
2 died of poisoning 2 days after receiving a total amount of 0.65 cc. 
and 0.38 cc. per kg. body weight of the drug spread over 4 and 5 
days respectively. Autopsy findings: worms in right cardiac 
chamber and pulmonary artery still alive; those in hemorrhagic 
infarct nodules in the lungs (posterior lobes) dead. Other relevant 
data were: weight, 5.7 and 14.4 kg.; number of microfilariae per 
0.025 cc. = 48 and 81. (b) The remaining 8, weighing from 6.7 to 
15.4 kg. with microfilaria counts from 7 to 72 per 0.025 cc. were 
found free from microfilaria after 4- to 6-day courses of injections 
totally 2.5 cc. to 5.5 cc. They all appeared in a better condition 
than before treatment and gained weight, except one of the 2 dogs 
in which the larvae reappeared 11 days after treatment and which 
was not retreated. Three of them died from 3 weeks to 1 month 
after treatment as the result of surgical operation. They had re- 
ceived a total amount of 0.43 cc. and 0.50 cc. per kg. body weight. 
In 2 in which autopsy was done, the adult worms in the heart were 
still active. Two of the remaining 5 were killed, 78 and 86 days 
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after the disappearance of microfilariae. Sixteen motile Dirofilariae 
were recovered from the hearts: 4 males and 6 females in the one 
and 2 males and 4 females in the other. The microfilaria counts 
before treatment were 24 and 12 per 0.025 cc. respectively. The 
total amount of Concentrated Fouadin used per kg. body weight was 
0.26 cc. and 0.56 cc. The 3 survivors, except the one noted above, 
have been in good health and 141 days free from microfilariae 
up to the end of March, 1935. 

Group II. Six dogs (weights from 8.8 to 16.4 kg.; microfilaria 
counts : 3 to 115 per 0.025 cc.) were treated on alternate days and the 
blood was rendered sterile from 11 to 14 days with a total dosage 
of 5.5 cc. to 10.10 cc. of Concentrated Fouadin. (a) Two were 
sacrificed 23 days and 110 days after treatment with total cc. per 
kg. body weight of 0.63 and 0.71 respectively and found to have 
firm infarcts in the periphery of the upper and lower lobes of both 
lungs; and one to have 5 pairs of living worms in the right auricles 
and the other, 15 males and 10 females in the same situation. The 
lung nodules contained dead worms. One female worm, 26 cm. in 
length, from each dog still had motile embryos im utero. (b) The 
remaining 4 dogs are still under observation and 3 of them have 
been negative for 136 days and the fourth for 170 days. 

In one dog kept for control, the microfilariae have never disap- 
peared from the circulation during the last 6 months. 

Thus it is evident that by bringing the infected dogs under the 
toxic influence of Concentrated Fouadin as rapidly as possible 
through daily intramuscular injections, it was found possible to 
destroy the microfilariae but not all the adult worms which, how- 
ever, except 2 out of 30, contained only dead embryos. By this 
method the microfilariae disappeared in from 4 to 6 days with a 
total of from 0.26 cc. to 0.69 cc. per kg. body weight. Whereas by 
the method of alternate day injections, it took from 11 to 14 days 
with the drug amounting to from 0.58 cc. to 0.71 cc. per kg. body 
weight (the last 2 doses in every case had to be given daily) to 
produce the same result. Compared with ‘“‘Fouadin” from 21 cc. to 
33 cc. of which, according to Underwood and Wright* were neces- 
sary to rid the dogs of the embryos, “Concentrated Fouadin’’ was 
4 to 5 times therapeutically more potent. The largest single dose 
for dogs of from 12 to 15.5 kg. was 1.5 cc. as against 3 cc. for ani- 
mals weighing 17.3 to 23.6 kg. with Fouadin. With the less amount 
of the drug required, the course (from 20 to 25 days for Fouadin) 
of treatment was also correspondingly as many times shorter. 
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Simple Technique for Studying Schistosome Worms in Vitro. 


C. U. LEE anp H. J. CHU. 
From the Department of Medicine, Peiping Union Medical College, Peiping. 


The study of adult parasitic helminths is often handicapped by 
difficulties in keeping them alive for prolonged observation outside 
the body of their host. According to Coutelen’ the first attempts at 
artificially rearing helminth parasites were made by Lonnberg in 
1892 and Tower in 1900, using cestodes. Reichenow and Wiilker’ 
referred to the use of artificial media by Meggit in preserving the 
life of cestodes for several days and by Meier, who through fre- 
quent changes of media kept alive certain trematodes and cestodes 
from fish for as long as 21 days. 

In metabolic studies of helminth parasites such as undertaken by 
Alt and Tischer*® and Brand* observations must be made on living 
parasites in vitro. Such studies might have been more exhaustive 
if the life of the parasites could be maintained for several days 
instead of a few hours. In testing the anthelmintic value of a drug 
preliminary in vitre experiments seem an essential step and for such 
purposes intestinal helminths are usually used. Ryoji,’ however, 
studied the action of certain organic antimony compounds on Clo- 
norchis sinensis in vitro and Oesterlin and Krainick® tested the action 
of about 80 organic substances on many kinds of parasites including 
adult schistosomes. The latter authors remarked that the adult 
schistosomes recovered from experimentally infected mice do not 
remain alive in serum for long, probably as a result of bacterial 
growth in the medium. 

In the course of chemotherapeutic studies in experimental schis- 
tosomiasis japonica the present authors devised a simple technique 
by which it was possible to keep adult schistosomes alive in artificial 
medium for weeks and if necessary for months without difficulty. 
This technique may prove useful in future studies in which it is 


1 Coutelen, F., Ann. de Parasit., 1927, 5, 1. 

2 Reichenow, Ed., und Wiilker, G., Leipzig, 1929, p. 125. 

3 Alt, H. L., and Tischer, O. A., Proc. Soc. Exp. Brou. anD Mep., 1931, 29, 222. 

4 Brand, Th., von., Z. f. Vergleichende Physiol., 1933, 18, 562. 

5 Ryoji, S., Okayama Igakkai Zasshi, 1927, 39, 1809 (Abstract) Trop. Dis. 
Bull., 1930, 27, 959. 

6 Oesterlin; M., und Krainick, H., Zentralb. f. Bakt., Parasit. u. Infekt., 1934, 
182, 222. 
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desired to keep adult schistosomes or allied parasites alive for pro- 
longed observation im vitro. 

The difficulties in maintaining in artificial medium the life of 
such adult helminths as the schistosomes obtainable in an aseptic 
condition are mainly 2, accidental bacterial contamination and in- 
spissation through evaporation of the medium. These difficulties 
can be surmounted by the use of a flask of the type employed in 
tissue culture work but smaller in size, which any competent glass 
blower can make to order (Fig. 1, A). The body of the flask is 
about 4 cm. in diameter and not more than 0.7 cm. in depth to 
permit observation under an ordinary low power objective (e. g., 
Leitz No. 3) of the microscope without disturbing the contents. 
The mouth of the flask should be relatively wide, about 1.2 cm. in 
diameter, so as to allow easy introduction of the parasites and should 
be provided with a tight fitting rubber cap, which can be extem- 
porized from the severed bulbous end of an ordinary rubber teat 
(Fig. 1, B, C). The flasks plugged with cotton wool and wrapped 
up in paper should be sterilized in the hot air sterilizer while the 
rubber caps placed in a petri dish are sterilized by steam under at- 
mospheric pressure. 


Fie. 1. For explanation of lettering see text. 


The schistosomes are obtained from the large portal veins of an 
animal, preferably a rabbit on account of its large size, which has 
been infected 8 to 10 weeks previously with cercariae from snails. 
Rigid aseptic technique must be practiced in laying open the main 
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portal veins entering the hilum of the liver. In extracting the worms 
from the lumen of the veins a pair of forceps with round and 
smooth tips (Fig. 1, D) should be used to avoid injury to the para- 
sites. They are then first transferred to a small covered petri dish 
containing warm sterile Locke’s or saline solution and later dis- 
tributed in a number of culture flasks into each of which exactly 
2 cc. of the medium to be used have been previously introduced by 
means of a 10 cc. pipette under bacteriological technique. In carry- 
ing the worms over the neck of the flask a pair of fine, curved for- 
ceps (Fig. 1, E) are of advantage. The culture flasks with their 
mouths covered by rubber caps are then placed in an incubator at 
37°C. to simulate the natural environment of the schistosomes. 

Daily or, when indicated, hourly observations should be made 
of the culture to ascertain the condition of the worms. Any culture, 
in which there is evidence of bacterial contamination by a cloudy 
appearance of the medium should be discarded. The condition of 
the worms may be judged by their movements. Those showing no 
movements can be induced to do so by gently heating the flask over 
an electric hot plate unless they are actually dead. No worm should 
be regarded as dead without passing this test. Worms becoming 
sluggish after a few days will show renewed activity upon a change 
of fresh medium. 

Almost any animal blood sera will serve as satisfactory media. 
We have tried horse, sheep and rabbit serum and ascitic fluid from 
cases of cirrhosis of liver with success. The addition of Locke’s 
solution or dextrose does not improve the efficiency of the media. 
The duration of life of the worms in different media varies some- 
what depending probably more upon the inherent vitality of the 
parasites rather than upon the nature of the medium. 

Table I shows the results of a typical experiment. In this ex- 
periment it would seem that ascitic fluid and sheep’s serum are more 
efficient than horse or rabbit serum but in another experiment some 
worms lived for 21 days in rabbit serum. With changes of fresh 


TABLE I. 

Duration of Life in Days of Schistosomes in Different Media without Change. 
fed) E ULE NS EN A ee ee ee ee eee 
Horse Sheep Rabbit Ascitie 

serum serum serum fluid 
Copulating pairs—Males (2) 13-14 (2) 18 — (2) 13-14 
Females (2) 9-11 (2) 14-15 — (2) 19-20 
Mature males (6)9:22) (7 )als-197 (9) 7-10" (4) t4-16 

Mature or almost mature females (2) 8-17 (3) 8-9 — — 
Immature females (5) 8-16 (5) 10-14 oe (5) ae 


Aver. 13.4 14.4 


Figures in parentheses indicate number of worms studied. 
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medium at intervals it is possible to prolong the life of the schis- 
tosomes for 2-3 months. In one experiment in which the medium 
(in this case rabbit serum) was renewed at intervals of 1-2 weeks 
2 schistosomes lived for 82 days. 

It was also found that not more than 4 or 5 worms should be 
placed in each flask. Overcrowding shortens the duration of life 
of the parasites as shown by the experiment recorded in Table II. 

TABLE II. 


The Effects of Overcrowding. The Worms Were All Mature Males Uniform in 
Size. Plain Ascitic Fluid Was the Medium Used. No Change of Medium. 


No. of flasks No. of worms in each flask Aver. duration of life in days 
3 3 16 
3 6 13 
3 8) 11 
3 12 10 
1 30 8 


Summary. A simple technique is described for maintaining the 
life of adult schistosomes in vitro over a period of several weeks 
which, with frequent changes of medium, may be extended to 2% 
months. This is made possible by the use of small tissue culture 
flasks, which prevent bacterial contamination and desiccation of the 
media. The latter may be either horse, sheep or rabbit sera or 
human ascitic fluid. 
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Action of Various Organic Antimony Compeunds on Schistosoma 
Japonicum in Vitro. 


C. U. LEE anp H. L. CHUNG. 
From the Department of Medicine, Peiping Union Medical College, Peiping. 


By using the technique described by Lee and Chu! studies were 
made of the lethal action of the following 4 antimony compounds on 
adult Schistosoma japonicum in vitro. 


Trivalent Antimony Compounds 
Sodium antimony] tartrate; chemically pure, supplied by E. Merck, 
Germany. 
Fouadin. This is a 6.3% solution of a colorless powder, antimony 
III-pyrocatechin-disulphonate of sodium, supplied by Bayer and 
Company, Leverkusen, Germany. 


1 Lee, C. U., and Chu, H. J., in press. 
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Pentavalent Antimony Compounds 
Urea-stibamine. A slightly pinkish chalky powder, the principal 
constituents of which are, according to Gray and Trevan,” a sub- 
stance corresponding in composition to the di-substituted urea, 
symdiphenyl-carbamide-4 :4’-distibinic acid, and antimonic acid; 
supplied by Brahmachari Research Institute of Calcutta, India. 
Neostibosan. <A yellow powder, p-amino-pheny] stibinate of diethyl- 
amine, supplied by Bayer and Company, Leverkusen, Germany. 
In all experiments an exact amount of 0.05 cc. of the drug to be 
tested in various dilutions was introduced by means of a tuberculin 
syringe into each flask containing 3 or 4 schistosomes in 2 cc. of 
medium. For purposes of comparison with fouadin, which comes 
from the manufacturers in a 6.3% solution of the powdered drug, 
urea-stibamine and neostibosan were also made up in 6.3% solu- 
tions from which dilutions were made. 
The results of the experiments are presented in Tables I and II. 


TABLE I. 
Lethal Action of Sodium Antimony] Tartrate on Schistosoma Japonicum in Vitro. 


Mg. of sod. ant. tart. 


Dilution in 2 ce. Sheep serum Ascitie fluid 
1 to 10,000 0.2 30 min. 30 min. 
20,000 0.1 Soaeie 34°” 
40,000 0.05 {his Bey ye 
80,000 0.025 5 ?? 45 min. WirbcRresy 2 
100,000 0.02 OR 22 53 022 Lee 855 22 
200,000 0.01 —- OCS 22 
400,000 0.005 — PAT ct Mt oj ca 
800,000 0.0025 a 449? 45 ”? 
1,600,000 0.0013 — 41% days 
Control 13 days als? 


The results of these experiments show clearly that the trivalent 
antimony compounds are more potent in their lethal action on the 
schistosomes than the pentavalent compounds and that sodium anti- 
mony] tartrate is the most and neostibosan the least potent of all. 
This agrees with the prevalent belief that trivalent antimony com- 
pounds are more effective in the treatment of schistosomiasis than 
the pentavalent salts and with our own clinical experience that per- 
manent cure of Schistosomiasis japonica results more readily with 
tartar emetic than with fouadin. 

If the average weight of a Chinese patient suffering from schis- 
tosomiasis is taken to be 50 kg., the weight of his blood will be 
3846 gim., a thirteenth part of his body weight, and the actual vol- 


2Gray, W. H., and Trevan, J. W., J. Roy. Soc. Trop. Med. and Hyg., 1931, 
25, 147. 
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ume, 3663 cc., the specific gravity of blood being 1.050. In intro- 
ducing intravenously 0.1 gm. of sodium antimonyl tartrate, a safe 
largest single dose, one obtains a concentration of one in 36,630. 
Since the cellular elements of the blood occupy at least one-third of 
the blood volume and there is no reason to believe that the blood 
cells take up any of the drug, the concentration of sodium anti- 
monyl tartrate in the plasma is actually much higher than 1 in 
36,630. In vitro even such a concentration of sodium antimonyl 
tartrate would kill the schistosomes in less than one hour. This, 
however, does not necessarily argue a direct action im vivo as it is 
well known that antimony compounds introduced intravenously 
leave the blood stream in a matter of a few minutes. Thus one 
may not draw any conclusion from these im vitro experiments as to 
the nature of the anti-schistosomal action of antimony compounds 
in. VIVO. 

Summary. The lethal action of sodium antimony! Tartrate, 
Fouadin, Urea-stibamine and Neostibosan on Schistosoma japomi- 
cum is studied in vitro and the results support the prevalent belief 
that the trivalent antimony compounds are more effective in the 
treatment of schistosomiasis than pentavalent salts and our own 
clinical experience that permanent cure of Schistosomiasis japonica 
results more readily with tartar emetic than with fouadin. 
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Liquefication of Rabbit Fibrin-Clots by Concentrated Streptococcus 
Fibrinolysin. 


ALBERT C. H. YEN. (Introduced by T. J. Kurotchkin.) 


From the Department of Bacteriology and Immunology, Peiping Union Medical 
College, Peiping. 


From the observations of Tillett and Garner* and Madison,’ the 
fibrinolysin from human strains of Streptococcus hemolyticus seems 
to act specifically on human plasma or fibrin-clots. Although Tillett 
and Garner have noted exceptional instances of slow dissolution 
of rabbit fibrin clots by culture of Streptococcus hemolyticus, the 


8 Willaud, H., and Behrens, B., Handbuch der Experimentellen Pharmakologie, 
Berlin, 1927, 3, Part I, 533, 

1 Tillett, W. S., and Garner, R. L., J. Exp. Med., 1933, 58, 485. 

2 Madison, R. R., Proc. Soc. Exp. Brot. AND Mep., 1935, 32, 641. 
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homologous rabbit plasma or fibrin clots are generally found to be 
resistant to the fibrinolysin while clots composed of human and 
rabbit heterologous fibrinogen-thrombin complexes are readily lique- 
fied by it. The mechanism responsible for the resistance of the 
homologous rabbit fibrin-clots to action of the fibrinolysin is still 
unexplained. In an attempt to throw some light on this point, the 
present experiment was carried out with the use of concentrated 
streptococcus fibrinolysin. 

Six strains of Streptococcus hemolyticus, isolated from sore 
throat and scarlet fever cases, were used for production of fibrino- 
lysin. Sixteen hours’ growth of the culture in meat-infusion broth 
(initial pH 7.6) containing 1% dextrose was passed through a Seitz 
filter. The filtrate was concentrated according to the alcohol precipi- 
tation technique of Garner and Tillett.° The precipitate after first 
alcohol precipitation was washed once with a fresh lot of cold 95% 
alcohol and recollected by centrifugation. The recollected precipi- 
tate was first dried by a vacuum suction pump and then redissolved 
in saline to a volume equal to 1/40-1/20 that of the original culture 
filtrate. The insoluble particles in the solution thus obtained were 
removed either by filtration through filter paper or by centrifugation. 
The clear filtrate or supernatant fluid was a highly concentrated 
fibrinolysin solution and was used for tests in the present experi- 
ment. Fibrinogen and thrombin from plasma of man, rabbit and 
guinea pigs were prepared according to the method used by Tillett 
and Garner. If order to facilitate performing many tests with a 
small amount of materials, the original technique of the fibrinolytic 
test of Tillett and Garner was modified as follows: To 0.2 cc. of 
fibrinogen diluted 1:5 with saline, 0.2 cc. of the concentrated fibrin- 
olysin and 0.1 cc. of thrombin solution were added and thoroughly 
mixed. The mixture is allowed to stand in incubator at 37°C. In 
these tests human and rabbit fibrin-clots promptly formed within 
1-2 minutes and those of guinea pig from 5 to 10 minutes. With 
the concentrated fibrinolysin preparations, the homologous human 
fibrin clots were completely liquefied in 3-5 minutes and those of 
rabbit in 30 to 180 minutes, while the homologous fibrin clots of 
guinea pigs were not liquefied even after 24 hours’ incubation at 
37°C. Although there is a considerable degree of variation in the 
liquefaction activity of different lots of fibrinolysin prepared from 
different strains, the results clearly show that rabbit fibrin clot is 
not resistant to the streptococcus fibrinolysin if the fibrinolysin em- 
ployed is of sufficiently high concentration. 
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3 Garner, R. L., and Tillett, W. S., J. Exp. Med., 1934, 60, 239. 
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Variation in Streptococcus Fibrinolytic Action on Human Plasma. 


H. W. YU anp SAMUEL H. ZIA. (Introduced by T. J. Kurotchkin.) 


From the Depariment of Bacteriology and Immunology, Peiping Union Medical 
College, Peiping. 


Tillett and Garnert have shown that filtrates of young broth cul- 
tures of hemolytic streptococci of human origin can liquefy fibrin 
clots of normal human plasma. Tillett, Edwards and Garner? fur- 
ther found that resistance to this fibrinolytic action in plasma of 
patients during convalescence from streptococcus infections might 
indicate antibacterial immunity to that organism. Myers, Keefer 
and Holmes* recorded that this resistance in plasma of patients 
with rheumatic fever is comparable to that observed in plasma of 
patients with hemolytic streptococcus infections. Both groups of 
investigators used the same strain of organism having high fibrino- 
lytic action (7. e., strain CO) as the test organism. Hadfield, Magee 
and Perry,* however, called special attention to the variation in the 
fibrinolytic activity of different strains of hemolytic streptococci and 
they proposed to use at least 3 strains of lytic organisms in all tests. 
In view of the importance of this test in immunological studies, it 
occurred to us to determine the extent of the variation in the fibrino- 
lytic action of different streptococci of human origin on plasma from 
normal individuals as well as from patients suffering from acute 
hemolytic streptococcus infections. An attempt to find a possible 
relation between this difference of action and the organisms isolated 
from different groups of diseases due to streptococci was also made 
at the same time. 

The original technique of Tillett and Garner’ was followed. All 
except one strain of streptococci were recovered from patients 
suffering from acute infections, the other being Dochez N. Y. 5, 
which was obtained from stock. They were grown in 0.05% 
dextrose meat infusion broth, pH 7.6, for from 18 to 24 hours be- 
fore use. Blood specimens were collected by venapuncture into 
tubes containing 0.01 gm. potassium oxalate per cc. of blood. The 
plasma, after being separated by centrifugation, was tested within 


1 Tillett, W. S., and Garner, R. L., J. Hap. Med., 1933, 58, 485. 

2 Tillett, W. S., Edwards, L. B., and Garner, R. L., J. Clin. Invest., 1934, 18, 
47. 

3 Myers, W. K., Keefer, C. S., and Holmes, W. J., J. Clin. Invest., 1935, 14, 
119. 

4 Hadfield, D., Magee, V., and Perry, C. B., Lancet, 1934, 1, 834. 
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24 hours. The actual test was assembled by mixing 0.2 cc. plasma 
diluted with saline to one cc., 0.5 cc. broth culture, and 0.25 cc. of 
0.25% calcium chloride in normal saline. The mixture was incu- 
bated at 37°C. in a water bath. The time interval between clotting 
and complete dissolution of the clot was recorded in hours or frac- 
tions thereof. Any clot not dissolved in 24 hours was considered to 
be resistant. 

A preliminary study of 19 strains of streptococci on a few speci- 
mens of normal human plasma confirmed the observation that under 
uniform conditions, different strains of hemolytic streptococci 
showed marked difference in ability to produce ftbrinolysin. 

From the data obtained, the following deductions might be 
made. The variation in the fibrinolytic power of different strains 
of hemolytic streptococci for normal human plasma is not uniform. 
While a rough correlation for each strain undoubtedly exists, the 
fibrinolytic action of each strain of streptococcus may vary as much 
as from 6 to over 24 hours. Even with organisms of fairly equal 
activity, the susceptibility of plasma of patients with streptococcus 
infections is again markedly different. In 2 instances, this dif- 
ference was 5 hours, while in 4 other cases, it was more than 24 
hours. Moreover, this difference in susceptibility of the plasma did 
not correspond to the different sources from which the strains 
were obtained. Plasma from a patient convalescing from scarlet 
fever has been shown to be resistant to a streptococcus isolated from 
a patient withSpuerperal sepsis, but susceptible to some of the scarlet 
fever strains. In view of the existence of so much variation in 
streptococcus fibrinolytic activity even among such a small series, 
caution in interpreting the results of this test as an index of immu- 
nity to streptococcus‘ infections is indicated. 
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Protection Against Experimental Typhus Infections (Peiping 
Strain) with Immune Mexican Typhus Serum. 


SAMUEL H. ZIA anp CHAO-JEN WU. (Introduced by Richard H. P. Sia.) 


From the Department of Bacteriology and Immunology and the Department of 
Medicine, Peiping Union Medical College, Peiping. 


Zinsser and Castaneda’ were able to produce an effective anti- 
typhus serum by prolonged immunization of a horse with formalin- 


1 Zinsser, H., and Ruiz Castaneda, M., J. Exp. Med., 1933, 57, 391. 
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ized suspensions of Mexican typhus Rickettsiae. With it they could 
protect guinea pigs not only against infections of Mexican typhus, 
but also completely against that of the European type.” In our 
study of typhus fever in North China, we have had an opportunity 
to examine whether or not this serum would have any definite pro- 
tective action against the local strain. A brief preliminary report 
on this study follows: 

The typhus strain used was obtained from a patient with typhus 
fever in Peiping. Gajdos and Chang have used it for the prepara- 
tion of vaccine by the Weigl’s louse intestine method in the last few 
years.° The immune horse serum was prepared in the Massachu- 
setts State Serum Laboratory under the supervision of Zinsser and 
Castaneda. Male guinea pigs weighing between 300 and 400 gm. 
were used as experimental animals. One-fifteenth of a saline sus- 
pension of the brain of an infected guinea pig was injected intra- 
peritoneally into a number of guinea pigs, and 24, 72, and 120 
hours later, 1 cc. of immune or normal horse serum was injected 
subcutaneously. A control animal which received no serum was 
included. The body temperature was taken twice daily. The record 
of only one experiment is presented in the accompanying charts. 
The result of the other expe.iment was essentially the same. 

The practical usefulness of the important finding of Zinsser and 
Castaneda is such that it needs no special comment. They offered 
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These charts represent the records of body temperature of 3 control and 5 test 
guinea pigs. Those readings that are elevated above normal are indicated by the 
shaded areas. The arrows show the points at which serum, normal or immune, 
was injected. 


2 Zinsser, H., and Ruiz Castaneda, M., J. Hap. Med., 1934, 59, 471. 
8 Gajdos, S., and Chang, J., Chinese Med. J., 1933, 47, 441. 
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a simple and possibly a successful method to treat and control this 
serious epidemic disease. Before applying this method to clinical 
trial here in China, we have endeavored to study its effectiveness 
in experimental infections. So far, the results obtained seem to 
indicate that with the dose employed, a significant protection has 
been obtained by means of this immune horse serum. The exact 
dosage and the possible therapeutic use of the serum after the ap- 
pearance of the fever are subjects now under study. 

We wish to acknowledge our indebtedness to Professor Zinsser 
of Harvard Medical School, Boston, for a liberal supply of immune 
serum, and to Dr. J. Chang of the Catholic University, Peiping, 
for the typhus strain used. 
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Effects of Cobra Venom on the Fujinami Rat Sarcoma. 


T. J. KUROTCHKIN anp J. W. SPIES. 


From the Departments of Bacteriology and Immunology and Surgery, Peiping 
Union Medical College, Peiping. 


Calmette* has reported that the injection of cobra venom into a 
mouse carcinoma brought about a very rapid disappearance of the 
tumor, and He suggested that cobra venom might be of value in the 
treatment of other tumors. Monaelesser and Taguet’ injected 
cobra venom into the carcinomas of man, and they reported encour- 
aging results. 

Our experiments were performed for the purpose of determining 
the effect of cobra venom when injected into the Fujinami rat 
sarcoma. The minimum lethal dose of cobra venom for white rats, 
weighing from 150 to 250 gm. each, was found to be one cc. of a 
1:10,000 dilution. The solutions of cobra venom used were pre- 
pared according to the following technic described by Calmette. 
A 10% solution of desiccated cobra venom in normal saline was 
prepared and heated at 72°C. for 30 minutes. The solution, includ- 
ing the precipitate which was formed, was then centrifuged, and the 
clear portion was placed in ampoules and kept as a stock solution. 

Series 1. Five rats were inoculated with bits of the Fujinami 
rat sarcoma which reached an average size of 0.5x0.5x1 cm. in 


1Calmette, A., C. RB. de l’acad. de Sc., 1933, 197, 205. 
2 Monaelesser et Taguet, C., Bul. de l’acad. de Med., 1933, 109, 371. 
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10 days. The injections, which were always made in different parts 
of the tumor, were then begun, the first of which consisted of 1 cc. 
of a 1:100,000 dilution of cobra venom. Subsequent injections of 
1 cc. were given every other day, but the concentration of cobra 
venom was gradually increased until at the fourth injection a con- 
centration of 1:25,000 was reached. By the time that the seventh 
injection had been given the tumors were from 3 to 5 times their 
size at the time of the first injection, and the skin was beginning to 
ulcerate. Each animal was then killed. At autopsy, without excep- 
tion, a large part of each tumor was necrotic. However, there 
remained a considerable amount of tumor tissue which appeared 
uninjured. 

Series 2. Twelve rats, varying in weight from 100 to 290 gm., 
were inoculated with bits of Fujinami rat sarcoma. Two weeks 
later the tumors of 10 of these rats were injected with cobra venom, 
the doses being from 1 cc. of 1:100,000 to 1:50,000 dilution given 
every other day. An attempt was made to inject only the peripheral 
portions of the tumors. The remaining 2 rats had their tumors 
injected in a similar manner with 1 cc. of physiological saline solu- 
tion instead of with cobra venom. The 10 experimental animals 
died after having received from 4 to 8 injections of the venom. 
The 2 control animals were then killed. The autopsy performed in 
each instance revealed that there was extensive necrosis in the 
tumors which had received cobra venom while those in which the 
normal saline had been injected were free from any damage. How- 
ever, the size of the tumors in the experimental and in the control 
animals was the same. 

Series 3. Twelve rats, weighing an average of 300 gm. and which 
had been given cultures of Sporotrichum for over a year in con- 
nection with another experiment, were inoculated with the Fujinami 
rat sarcoma in the usual manner. At the end of 24 hours, and every 
48 hours thereafter, injections of cobra’ venom were made into or 
around the tumor. During the first 5 days, it was difficult to deter- 
mine the exact spot where the tumor transplant was, but it then 
became palpable in every animal. 

Four rats were treated with physiological saline solution, and 8 
were given cobra venom, beginning with a 1:100,000 dilution and 
ending with 1:12,000 dilution. Four rats died after receiving only 
2 injections of cobra venom, and at autopsy only a small area of 
necrosis was found in the tumors. Two other animals died after 
7 injections of cobra venom. The remaining 2 rats were given no 
more venom but were kept 36 days longer together with the 4 con- 
trol rats. 
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At the end of this time the tumor in each animal occupied the 
whole abdominal area. There was no ulceration or discharge. The 
6 animals were killed and at autopsy no metastases were found. The 
tumor in each control animal was highly vascular and no necrotic 
areas were observed. In each experimental rat the tumor consisted 
of a thin layer of active sarcomatous tissue which surrounded an 
extensive central area containing a large amount of hemorrhagic 
fluid. 

Conclusions. These data indicate that cobra venom is a destruc- 
tive agent for the celis of the Fujinami rat sarcoma, but its ther- 
apeutic value is limited because of its localized action on the tumor 
cells, leaving the unaffected cells free to grow at a rapid rate. 
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Effect of Intracisternal Injections of Acetylcholine. 


T. H. SUH, C. H. WANG, ann R. K. 8. LIM. 


From the Division of Neurology and Psychiatry, Department of Medicine, and the 
Department of Physiology, Peiping Union Medical College, Peipwng. 


Dogs under ether anesthesia were used for all the experiments. 
Blood pressure and respiration were recorded. Intravenous injec- 
tions of acetylcholine were given through a cannula in the femoral 
vein and the intracisternal injections were given through a needle 
previously introduced into the cisterna magna. The needle was kept 
in place throughout the experiment. 

In a series of 11 dogs intracisternal administration of acetylcho- 
line gave an elevation of blood pressure in all the animals. in some 
of them an exaggeration of respiration, particularly in its amplitude, 
was observed. There was no case in which respiration was arrested. 
The initial dose for an appropriate response varied from 1-10 
gamma, With subsequent intracisternal injections, increasingly 
larger doses were required to produce a similar rise of the blood 
pressure. The rise became less sharp but more prolonged with suc- 
cessive injections. Sectioning the vagi and atropinizing the animal 
abolished the intravenous but not the intracisternal response to 
acetylcholine. The intravenous response was invariably depressor. 

Acetylcholine applied directly to the floor of the exposed IVth 
ventricle also produced a rise in blood pressure. The site of stim- 
ulation is now under investigation. 


Missouri Section 
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Influence of Point at which Ventricle Contacts Thoracic Wall on 
Form of the Electrocardiogram. 


M. PRINZMETAL, W. B. KOUNTZ, anp L. GOTTLIEB. 


From the Department of Medicine, Washington University School of Medicine, 
St. Louis, Missouri. 


The recent experiments of Katz,* Wilson,” and of Kountz, Prinz- 
metal and Smith* have indicated that the point at which the heart 
contacts the thoracic wall may play an important part in determin- 
ing the character of the electrocardiogram. Especially the work of 
the latter authors has suggested that the point of the ventricle in 
contact with the chest wall, as well as the point on the chest wall 
where this contact is made, may have a profound influence on the 
resulting curves. It has also served to show that it is extremely 
difficult in the animal body to change the contact of the heart with- 
out changing its electrical axis. Since the influence of these changes 
has not been studied separately, the following method was devised. 

A dog heart-lung preparation (Starling) was set up and removed 
from the dog’s body. The thorax of a second dog, just dispatched, 
was opened anteriorly and the thoracic viscera left im situ. The 
esophagus of the heart-lung preparation was connected to a point 
4 cm. to the left of the sternum on the anterior chest wall. On the 
heart-lung preparation a wire electrode which could be moved from 
place to place on either ventricle, was connected by a second wire to 
the esophagus in the opened thorax. In this way, a cardioelectric 
impulse arising in the heart-lung preparation was conveyed to the 
dog’s body and recorded on the electrocardiograph by the 3 usual 
leads attached to the dog’s body. 

1 Katz, L. N., and Ackerman, W., J. Clin. Invest., 1932, 11, 1221. 

2 Wilson, F. N., Johnson, F, D., and Barker, P. S., Am. Heart J., 1934, 9, 472. 

3 Kountz, W. B., Prinzmetal, M., and Smith, J., Am. Heart J. (To be 
published. ) 
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It was found that contact could be made with either ventricle of 
the heart-lung preparation without changing greatly the character 
of the normal QRS impulse. In the complexes the initial deflection 
of the galvanometer was always in the same direction. This was 
followed by a second deflection, which, when the left ventricle of the 
heart preparation was in contact, was tall (3mm.). When the 
right ventricle was in contact it was small. The second deflection 
of the galvanometer was always opposite in direction to the first; 
the following “T” wave was always in a direction opposite to its 
preceding second deflection. 

With the contact on the same ventricle of the heart-lung prepara- 
tion, extrasystoles were produced by an interrupted current applied 
to various parts of that ventricle. Thus, the contact on the same 
ventricle in different relationship to points of origin of the extra- 
systoles gave the same type of curve in each instance. Contact of 
the opposite ventricle, however, yielded curves, the reverse of those 
obtained before in leads one and three. A definite exception to this 
was noted when the point of stimulation of the heart was close to 
the septum in that a complete reversal of the curves did not occur 
upon changing the contact from one ventricle to another. 

It was noted further that the voltage in the resulting curves, 
both for normal complexes and extrasystoles, was greatest when 
the apex of the heart was contacted, lowest when the right ventricle 
was contacted, and intermediate when the left ventricle was con- 
tacted./ Sx. 

The right and left bundles of the conducting system were then 
severed. When the right bundle was cut the electrocardiographic 
curve characteristic of bundle branch block was best seen when there 
was direct contact-with the right ventricle. The evidence of bundle 
branch block was seen but poorly in some experiments and not at all 
in others, when the contact was through the left ventricle of the 
heart-lung preparation, even though simultaneous records of the 
right ventricle gave curves showing bundle branch block. When 
the left bundle was cut, changing the contact from the left to the 
right ventricle changed the direction of the curve from an upright 
deflection in lead one and down in lead three to down in all leads. 
Contact through the right ventricle did not modify the curve of 
bundle branch block as far as duration of the complex was con- 
cerned. 

The results of these experiments indicate that change in the point 
of contact of the heart may greatly modify the electrocardiogram, 
particularly in the case of bundle branch block and extrasystoles, 
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even though the axis of the cardioelectrical impulse remains un- 
changed. Results when both ventricles are in contact serve to em- 
phasize that the character of the electrocardiogram is influenced 
more by the left than by the right ventricle. 
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Effects of Human Anterior Pituitary Gland on Sex Organs and 
Thyroid of the Guinea Pig. * 


PAUL KUNKEL anp LEO LOEB. 


From the Department of Pathology, Washington University School of Medicine, 
St. Louis. 


Two types of effects of anterior pituitary gland on the sex organs 
can be distinguished.* The first type is represented by the anterior 
pituitaries of cattle, hog and sheep. Extracts from these glands 
cause in the guinea pig a rapid atresia of follicles, a slight produc- 
tion of interstitial gland in the medulla of the ovary and in some 
atretic follicles a moderate enlargement of the theca interna and 
sometimes also of the connective tissue which organizes the central 
cavity of the follicles. Occasionally small or medium sized pseudo- 
corpora lutea may develop. The thyroid gland undergoes a marked 
hypertrophy. If instead of injection of extract, pieces of anterior 
pituitary from these species, each one about the size of a pea, are 
implanted, similar effects are obtained. On the other hand, im- 
plantation of pieces from rabbit, rat, and cat anterior pituitary in- 
duces in addition to the marked luteinization of the theca interna 
and the increased production of interstitial gland in the medulla of 
the ovary an early maturation and luteinization of the follicular 
granulosa, and the subsequent transformation of this hypertrophic 
granulosa and theca interna into lutein bodies and pseudocorpora 
lutea. This occurs if larger follicles are thus affected; somewhat 
smaller follicles including those which are in process of atresia are 
changed into interstitial gland bodies in which the theca interna 
and perhaps also the granulosa undergo luteinization. Daily im- 

*These investigations were carried out with the aid of a grant for research in 
science made to Washington University by the Rockefeller Foundation. 

1 Loeb, Leo, Proc. Soc. Exp. Bion. AND MeEp., 1932, 29, 642, 1128; Hndocrin- 
ology, 1932, 16, 129; Loeb, Leo, and Friedman, Hilda, Proc. Soc. Exp. BioL. AND 
Mep., 1933, 30, 741. 
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plantation of one or 2 guinea pig anterior pituitary glands causes 
merely a growth of follicles to large size with subsequent granulosa 
maturation and formation of strands of interstitial gland in the 
medulla. It does not as a rule induce hypertrophy of the thyroid 
gland, whereas similar quantities of rat and rabbit anterior pitui- 
taries are effective in this respect. The action of extracts prepared 
from anterior pituitaries of the second (rabbit) group in the same 
way as extracts from the first group has not yet been studied. 

It was of interest to determine what would be the effects of human 
anterior pituitary and whether this kind of gland belongs to one of 
these 2 groups. Zondek and Aschheim in a few implantations of 
human anterior pituitary glands into mice,’ noticed enlargement of 
the ovaries, uterus and occurrence of estrus. They concluded that 
both hormones A and B are present in human anterior pituitary 
glands. Schultze-Rhonhof and Niedenthal*® transplanted pieces of 
human anterior pituitaries into mice and rats and obtained similar 
results. They noted keratin formation in the vagina, and the for- 
mation of corpora lutea and pseudocorpora lutea in the ovaries. 
However, these investigators did not yet distinguish between differ- 
ent types of anterior pituitaries, because they used as test animals 
mice and rats which are not suitable for the analysis of finer dif- 
ferences in the action of the anterior pituitary, probably because in 
these species the granulosa of follicles is much more resistant than 
it is in the guinea pig. 

We implanted human anterior pituitary glands obtained at autop- 
sies into 9 female guinea pigs with an initial weight varying between 
180 and 205 gm. Asa rule, each animal received daily one-fourth 
of a human anterior pituitary for 4 consecutive days; examination 
took place on the fifth day. A tenth guinea pig received daily one- 
fourth of a gland for 8 consecutive days, 2 glands being used alto- 
gether; the last animal received daily one-half of an anterior pitui- 
tary gland from 5 different anterior pituitaries, the gland from a 
different case being inoculated each day and the examination taking 
place on the sixth day. Three additional guinea pigs were injected 
daily with 1 cc. of an extract prepared from a larger number of 
human anterior pituitaries in exactly the same way as our acid 
extract of cattle anterior pituitary. These animals received 2, 4 
and 8 injections respectively of this extract. In all cases the ovaries 


2 Zondek, B., D. Hormone des Ovariums und des Hypophysen vorderlallen, 
Berlin, 1931. 


8 Schultze-Rhonhof, F., and Niedenthal, R., Zentralblatt f. Gynaekol., 1928, 
52, 1892. 
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were cut into complete serial sections and sections of uterus, vagina, 
mammary gland, thyroid and adrenal gland were likewise studied. 

In all essential respects the same results were obtained in all 
these cases, although some minor differences were observed. The 
weight of the guinea pigs remained in the majority of cases approx- 
imately stationary during the experiment; in 3 cases, there was a 
loss of 10 to 15 gm. and in 2 other cases a slight gain; in the animal 
receiving 8 injections the weight increased from 195 to 250 gm. 

The changes in the ovaries induced by human anterior pituitary 
gland are as follows: 1. There is a marked tendency of the granu- 
losa of follicles to mature and to luteinize; this applies not only to 
large but even to small or medium sized follicles. 

2. Associated with this process of luteinization in the granulosa 
is a luteinization of the theca interna. Somewhat later connective 
tissue and capillaries may grow through the enlarged granulosa and 
into the central cavity of the follicles. The degree of maturation 
and luteinization of the granulosa varies in different follicles; it is 
usually less marked than the luteinization of the theca interna. This 
leads to an hypertrophic type of follicular atresia. 

3. The connective tissue growing into the center of the cavity 
of follicles during the process of ordinary atresia and especially 
that surrounding the egg may enlarge and assume the character of 
epithelioid tissue. 

According to the size of the follicles thus affected and the rap- 
idity and intensity of luteinization of the granulosa, either pseudo- 
lutein bodies or luteinizing atretic follicles develop. The large 
pseudolutein bodies become gradually transformed into pseudo- 
corpora lutea. Around follicles in the later stages of connective 
tissue atresia a considerable amount of luteinized tissue develops; 
how far this consists solely of enlarged theca interna or also of 
remnants of luteinized granulosa is difficult to decide. 

4. Inthe medulla of the ovary strands of large interstitial gland 
tissue develop; the degree of their development corresponds, on the 
whole, to the degree of luteinization of the theca interna. 

The difference between the effects of anterior pituitaries obtained 
from different cases was not striking; however, some differences 
were noted as to the presence of large follicles, the greater or lesser 
tendency of follicles to mature and the number of pseudolutein 
bodies and pseudocorpora lutea which developed. In one case in 
which a guinea pig received 8 injections of extract of human an- 
terior pituitary we found what were apparently true corpora lutea, 
in which we could not discover any retained eggs. Extracts of 
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human anterior pituitary acted essentially like implanted gland 
tissue. We may therefore conclude that the process of preparing 
the extract does not cause a destruction of the hormone acting on 
the granulosa of the follicles. 

Corresponding to the ovarian effects were the changes in the sec- 
ondary sex organs. In the vagina in a number of cases there was 
a moderate proliferation of the cuboidal epithelium, leading to the 
formation of 2 or 3 layers covered by a layer of vacuolar cylin- 
drical cells. As pointed out previously a complete development of 
squamous and keratin forming epithelium does not take place under 
these conditions, notwithstanding the presence of a number of 
mature follicles. In contrast with this relative inactivity of the 
vagina under these conditions is the active proliferation in this 
organ which we find at the time of normal estrus, when a single 
mature follicle readily calls forth very active proliferation and 
- keratinization. We may assume that the luteinized theca interna 
tissue inhibits the full effect which during normal estrus the mature 
granulosa exerts on the vaginal epithelium. In still other cases the 
proliferation in the vagina is lacking altogether; this is found es- 
pecially in instances in which large mature follicles are absent. 
However, these relations are not always clear cut; it is probable that 
simultaneous action of the mutually inhibiting systems, namely 
mature granulosa and luteinized theca interna, introduces certain 
complications. 

The uterine ntucosa has a tendency to form predecidual tissue, 
especially in cases in which pseudolutein bodies and pseudocorpora 
lutea are prominent; but here also certain variations occur. In the 
mammary gland, we find in the majority of cases more or less pro- 
liferation which may be associated with signs of secretion; but the 
latter may be noted also in cases in which proliferation is lacking. 

The thyroid gland was in all cases hypertrophic, although the de- 
gree of hypertrophy varied in different cases. It was usually quite 
marked, but in some instances only moderate. It was least marked 
in the animal which received 8 injections of extract; in this guinea 
pig correspondingly the gain in weight was greatest. As to the 
adrenal cortex, accurate counts of the number of mitoses present 
were not made; but it was evident that in quite a number of animals 
the proliferative activity in this organ was much increased. 

Conclusion. The human anterior pituitary exerts about the same 
effects in the guinea pig as the anterior pituitary glands of rabbit 
and rat and it differs markedly in its effects from the anterior pit- 
uitaries of cattle, hog and sheep. This is true especially as far as 
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the effects on ovaries and secondary sex organs are concerned; both 
types of anterior pituitaries produce a stimulation of thyroid and 
adrenal glands. Injection of extracts of human anterior pituitaries 
act in about the same way as implantations of pieces of gland tissue. 


Sila Cc 


Effects of Cattle Anterior Pituitary Extracts and KI on Liver 
Glycogen in Guinea Pigs.* 


RAYMOND HOLDEN anp ERIC W. THURSTON. (Introduced by Leo Loeb.) 


From the Department of Pathology, Washington University School of Medicine, 
St. Louis. 


Silberberg’ has shown that oral administration of KI inhibits the 
hypertrophic changes in the thyroid gland which are produced by 
injections of extracts of anterior pituitary gland of cattle. A similar 
inhibiting effect was shown by Siebert and Thurston to be exerted 
by KI administration in respect to the rise in metabolism which 
otherwise would have been produced by injections of such extracts 
of anterior pituitary. We now wished to determine whether KI 
exerts an inhibiting effect on the changes in carbohydrate metabo- 
lism which, according to Eitel and Loeser’ as well as Holden,’ are 
called forth when extracts of cattle anterior pituitary gland are in- 
jected into guinea pigs. These changes consist in a marked diminu- 
tion in the liver glycogen and an increase in blood sugar which 
Holden finds is of a very transitory character. 

Male guinea pigs (190-220 gm.) kept under optimum conditions 
were used in the majority of tests. In certain cases females were 
used. The experiments were divided into 2 parts. In the first part, 
13 guinea pigs were injected with anterior pituitary extract and 
simultaneously fed KI. In the second part, 14 guinea pigs were 
given KI alone. The amount of extract of cattle anterior pituitary 
gland injected daily intraperitoneally was 1 cc. Two or more 
animals were injected for each period, namely 2, 4, 6, and 8 days. 
For 4 days previous to the first injection and continuing throughout 


* These investigations were carried out with the aid of a grant for research in 
science made to Washington University by the Rockefeller Foundation. 

1 Holden, Raymond F., Proc. Soc. Exp. Biot. AND MeEp., 1934, 31, 773. 

2 Bitel, H., and Loeser, A., Arch. Exp. Path. u. Pharm., 1932, 167, 381. 

3 Shaffer, P. A., and Somogyi, M. J., Biol. Chem., 1933, 100, 695. 
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the period of injections each animal received daily 0.05 gm. of KI 
per os. Twenty-four hours following the last injection, the animals 
were killed by a blow on the head, and immediately following death 
blood from the heart and 2 pieces of liver weighing from 0.5-1 gm. 
each were removed from each guinea pig. Blood sugars were de- 
termined according to the Shaffer and Somogyi® method. Duplicate 
glycogen determinations were carried out by the modified Pflueger* 
method. As the normal values for glycogen and blood sugar we 
accepted the amounts determined by Holden in his earlier experi- 
ments. 

Administration of KI did not have any noticeable effect on the 
decrease in liver glycogen produced by injections of anterior pitui- 
tary extract. The minimum values for glycogen were obtained 
after 6 injections had been given; this was followed by an insig- 
nificant rise following the eighth injection. The average amounts 
obtained in 2 or more guinea pigs are shown in Fig. 1. Normal 
values in untreated animals according to Holden are 2540 mg. % 
and according to Eitel and Loeser 2590 mg. %. The administration 
of KI per os does not therefore modify appreciably the effects of 
administration of anterior pituitary extract on the liver glycogen. 
(See Fig. I.) 

In a control experiment, a number of guinea pigs were given 
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daily doses of 0.05 gm. of KI alone by mouth, the total quantities 
of KI received by these animals being the same as the total quanti- 
ties given simultaneously with anterior pituitary extracts in the 
preceding experiment. The effects of the administration of KI 
alone are also represented on the chart. It is noted that KI, as 
such, produces a reduction in liver glycogen, but the reduction is 
less in this case than when KI is given in conjunction with anterior 
pituitary extracts; even after 12 days’ feeding of KI the glycogen 
failed to diminish in amount to below 1140 mg. %. Whether this 
reduction is due to a stimulation of the thyroid has not yet been 
decided. In other species than the guinea pig such an effect has not 
yet been observed. Thus in white mice, Romeis and Zwehl’ found 
no effect on liver glycogen after administration of sodium iodide. 
Likewise, Coggeshell and Greene,® using albino rats, were not able 
to demonstrate a change from the normal in liver glycogen after 
administration of inorganic iodides. 

In neither of our series of experiments did we find significant 
changes in the blood sugar content. 

Conclusions. 1. KI given per os previously to and simultaneously 
with intraperitoneal injections of anterior pituitary extracts of cattle 
fails to modify the effect of the extracts on the liver glycogen. 
2. Oral administration of KI alone may cause a moderate reduction 
in liver glycogen. 
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Deleterious Effects of Local Application of Staphylococcus 
Bacteriophage. * 


J. BRONFENBRENNER anp S. EDWARD SULKIN. 


From the Department of Bacteriology and Immunology, Washington University 
Medical School, St. Louis. 


During the study of the therapeutic value of specific bacteriophage 
in experimental staphylococcus skin infections in rabbits it was 
observed that certain strains of bacteriophage, instead of promoting 
the healing, have caused a temporary intensification of the local 


5 Romeis, B., and Zwehl, T., Klin. Woch., 1925, 4, 703. 

6 Coggeshell, H. C., Greene, J. H., Am. J. Physiol., 1933, 105, 103. 

* This work was supported from a grant by the Rockefeller Foundation to 
Washington University for research in science. 
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reaction. Suspecting that this effect might have been due to the 
presence of the “Reynals Spreading Factor” in the bacteriophage 
lysate, the following experiments were performed. 

An 18-hour agar slant culture of non-invasive staphylococci was 
suspended in 10 cc. of sterile distilled water, diluted with an equal 
volume of broth, and 1 cc. of the resulting suspension was injected 
intracutaneously into two sites on each flank of each of the 5 rabbits. 
The hair on both flanks was removed by means of barium sulphide 2 
days previous to injection. The sites of the injections in 4 of the 
rabbits were covered by wet dressings consisting of a piece of folded 
gauze on top of which was placed a small pad of absorbent cotton 
which in turn was covered with gauze. A circular piece of adhesive 
tape with a hole in the center was used to hold the dressing in place. 
Through the hole in the adhesive tape the dressings were saturated 
twice daily with (1) broth (Rabbit No. 356) (2) bacteriophage 
propagated upon the homologous non-invasive strain of staphylo- 
cocci (Rabbit No. 358), (3) bacteriophage propagated upon a 
highly invasive strain (Rabbit No. 357) and (4) autolysate of the 
invasive strain prepared according to Duran-Reynals,* (Rabbit No. 
359). The fifth rabbit (No. 354) receiving the injection of the 
culture served as control, and was left without any dressings. 

The dressings were removed once every day and the size of the 
lesions measured in each case as follows: The outline of the entire 
area involved in the reaction at each site of infection was traced 
with India ink of a strip of cellophane laid over the lesion, and 
subsequently measured with a planimeter. The area of the indi- 
vidual lesions in each rabbit was remarkably constant. The daily 
measurements of the infected areas thus permitted to compare the 
evolution of the lesions in the respective rabbits as depending on 
the nature of the solution applied to the dressing. 

Each of the values plotted on Fig. 1 represents the average area in 
square centimeters of the 4 lesions in each of the rabbits. 

Identical findings were obtained in another similar experiment, 
the results of which are plotted on Fig. 2. In this experiment rabbit 
No. 361 served as control; the dressings of rabbit No. 360 were 
saturated with broth, rabbit No. 555 with bacteriophage propa- 
gated on a strain of invasive staphylococcus, rabbit No. 356 with 
bacteriophage propagated on a strain of non-invasive staphylococcus 
and rabbit No. 547 with autolysate of invasive staphylococcus. 

The results of these experiments show that (1) the final healing 
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1 Duran-Reynals, F., J. Hap. Med., 1933, 58, 161. 
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of all of the lesions took place at about the same time irrespective of 
the type of dressing applied, that (2) the ““Reynals Factor” mark- 
edly enhanced the size of the lesions, that (3) the bacteriophage 
lysate obtained with the highly invasive strain, presumably con- 
taining ““Reynals Factor”, definitely increased the size of the lesions 
as compared to the controls, and that (4) the bacteriophage propa- 
gated on the homologous non-invasive strain though causing no 
enhancement, produced no therapeutic effect. 

Thus it is apparent that if the culture of staphylococcus used in 
the preparation of the bacteriophage happens to be of the invasive 
type the local application of the lysate thus prepared may result in 
undesirable local reactions. Similar experiments performed with 
highly invasive staphylococcus are now in progress, and will be 
reported subsequently. 
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Morphology of Bacillus of Rat Leprosy.* 


E. V. COWDRY anv L. F. HEIMBURGER. 


From the Anatomical Laboratory, Washington University, St. Louis. 


Ziehl-Neelson stained sections of tissues prepared by the new 
freezing and drying technique (Gersh,* Bensley and Gersh’ and 
Scott®) show bacilli of smoother outlines and much less granular 
in consistency than those brought to light by the same stain after 
fixation in the ordinary way in 10% formalin in absolute alcohol 
or Regaud’s fluid. Since the new and the old methods give such 
different results with exactly the same material (liver nodules of 
rats, kindly sent to us by Drs. E. B. McKinley and E. L. Walker) 
both cannot be equally true to life. The freezing and drying tech- 
nique involves instantaneous freezing of tissue by plunging 
into liquid air and dehydration im vacuo while still frozen. No fixa- 
tive is required, no alcohol for dehydration and no xylol for clear- 
ing. Bensley and Gersh have great faith in it. They conclude, be- 


2 King, W. E., Boyd, Jr., D. A., and Conlin, J. H., Am. J. Clin. Path., 1934, 
4, 336. 

* Aided by a grant from the Leonard Wood Memorial. 

1Gersh, I., Anat. Rec., 1932, 53, 309. 

2 Bensley, R. R., and Gersh, I., Anat. Rec., 1933, 57, 369. 

3 Scott, G. H., Protoplasma, 1933, 20, 133. 
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cause well-formed Nissl bodies can be stained in sections thus pre- 
pared, that the said bodies must exist in living nerve cells despite 
the fact that they have never been seen therein. Thus far we have 
not compared the homogeneous looking bacilli of the new technique 
and the more broken up organisms observed in preparations made 
by standard methods with bacilli of rat leprosy in living cells. We 
have, however, made a parallel study of human tubercle bacilli in 
visceral lesions (for which we are indebted to Dr. Ralph S. Muck- 
enfuss). In this case also, the bacilli were distinctly less granular 
after the freezing and drying technique than in tissues preserved by 
immersion in 10% formalin in absolute alcohol, straight 10% 
formalin, formalin-Zenker or Regaud’s fluid. These observations 
suggest, either that there is some unsuspected flaw in the freezing 
and drying method, or that the bacillus of rat leprosy and the human 
tubercle bacillus as they exist in the tissues are less granular than 
is commonly supposed. 
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Effects of Extract of Catile Anterior Pituitary Gland on Endochon- 
dral Ossification in Young Guinea Pigs. 


MARTIN SILBERBERG. (Introduced by Leo Loeb.) 
From the Department of Pathology, Dalhousie University, Halifax, N. 8. 


It has been established that the anterior pituitary gland enhances 
bodily growth as a whole, but it is not yet known whether it has a 
specific effect on the growth of cartilage and bone and, if this should 
be so, wherein the effect consists. We wished, therefore, to study 
the action of anterior pituitary gland extract on the epiphyseal car- 
tilage and bone formation in young not yet fully grown guinea pigs. 

About 30 guinea pigs (fall and winter animals) on the average 
weighing 130 to 220 gm. were injected with from 1 to 1% ce. 
extract’ daily. Additional guinea pigs, of similar weight, were not 
injected and served as controls. The injections were continued up 
to 21 days. After 4, 6, 11, 14, and 21 days, the animals were 
killed and tibia and fibula were used for the study of the epiphyseal 
line. In each case the specimen, as a whole, was fixed in 10% 
formalin; then put into absolute alcohol and subsequently trans- 


1 Loeb, Leo, and Basset, R. B., Proc. Soc. Exp. Bron. anp MEp., 1929, 26, 
860. Silberberg, M., Virchow’s Arch., 1933, 289, 201. 
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ferred into ether for 2 days, in order to remove the fat from the 
bone-marrow. The bones were then washed in running water and 
decalcified incompletely in order to preserve and demonstate the 
calcium salts. In accordance with Pommer’s method, they were 
kept about 3 to 8 weeks in Mueller’s solution, until they had become 
sufficiently soft for cutting; subsequently they were embedded in 
celloidin and stained with hematoxylin-eosin or hematoxylin-Van 
Gieson. 

After 4 injections, a stimulation of the growth of cartilage and 
bone can be seen at the epiphyseal line. The undifferentiated mesen- 
chymal cells have become mobilized and transformed into chondro- 
cytes and osteocytes. The columnar resting cartilage cells are in- 
creased in size and number, mitotic figures are found everywhere 
and are more numerous than under normal conditions, the stroma 
between the cells correspondingly is much diminished in amount. 
Likewise in the layer of the vesicular cartilage, hyperplasia and 
hypertrophy are noted. After 7 to 10 injections, the epiphysis as a 
whole, has become more narrow in comparison with that of the 
control animals. However, in addition, we notice now pronounced 
disturbances of endochondral ossification. The epiphyseal line has 
become completely calcified and is therefore in the majority of cases 
closed in contradistinction to the normal epiphyseal line in the con- 
trols. Furthermore, the layer of the indifferent mesenchymal cells 
and of the columnar cartilage cells has become irregular, the cyto- 
plasm of the latter having taken up calcium salts. The vesicular 
cartilage cells are hypertrophic and in some cases may show giant 
cell formation; the number of mitotic figures is here increased. On 
the other hand, changes on the part of the osteoclasts were not 
noted. After the growth of the cartilage has thus been stimulated, 
this tissue undergoes calcification and is quickly replaced by bone 
tissue. This process takes place in the cartilage equally on the side 
of the epiphysis and of the diaphysis. Corresponding growth changes 
as well as disturbances of the endochondral ossification are seen 
also in the other long bones. 

After 14 injections the epiphyseal line was not yet completely a 
cified in about 20% of the animals, in which latter the effects ob- 
served at this time were the same as those usually seen after 4 injec- 
tions. After 21 injections, increase in size and proliferation of the 
various kinds of cartilage cells are still more pronounced, and the 
epiphyseal line is now completely closed. 

Conclusions. Injections of acid extract of anterior pituitary of 
cattle have a stimulating effect on the growth of cartilage and bone 
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of growing guinea pigs. The various layers of the cartilage cells 
become hypertrophic and hyperplastic, and are subsequently quickly 
calcified and replaced by bone. The epiphyseal line undergoes, there- 
for, premature closure under the influence of the extract. 
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Effect of Various Anterior Pituitary Gland Preparations on 
Thyroidectomized Guinea Pigs. 


K. C. MORRIN anp LEO LOEB. 


From the Department of Pathology, Washington University School of Medicine, 
St. Louis. 


It has been shown that following repeated injections of cattle 
anterior pituitary extract a very extensive atresia of follicles takes 
place in the ovary of the guinea pig, which is in contrast to the 
growth and maturation of follicles that occurs after implantation 
of anterior pituitary glands of rabbit, rat and guinea pig. A sim- 
ilar, though less pronounced atresia of follicles may be produced 
through undernourishment of guinea pigs (development of hypo- 
typical ovaries).” It was of interest to determine whether the 
thyroid gland which is rendered strongly active by these extracts 
is concerned in this effect on the ovarian follicles. This question 
was of interest, because it has been shown that some of the effects 
of anterior pituitary extracts are mediated by the thyroid gland; 
and furthermore, that thyroid hormone increases basal metabolism 
and may lead to a loss of weight in the animal in which it is present 
in excess. 

We first carried out control experiments in which we thyroidec- 
tomized 21 guinea pigs with an original weight varying between 
175 and 205 gm. (except one guinea pig which weighed 260 gm.). 
Autopsies were performed at intervals between 6 and 38 days fol- 
lowing thyroidectomy. The thyroidectomy was complete in 13 
animals, while in the remaining 8 some remnants of the thyroid 
were found. The operation caused a loss in weight or prevented a 
normal gain, especially in guinea pigs with an original weight less 
than 190 gm. The heavier animals had an initial loss of weight for 


1 Loeb, Leo, Proc. Soc. Exp. Bion. AND Mep., 1932, 29, 642, 1128; LMndocrin- 
ology, 1932, 16, 129. 
2 Loeb, Leo, Biol. Bull., 1917, 32, 91. 
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the first few post-operative days followed by a rapid gain. It was 
found that complete thyroidectomy does not interfere with the nor- 
mal development of the ovarian follicles and of the secondary sex 
organs when the weight remains normal. Loss in weight may cause 
an incomplete development of the follicles (hypotypical ovaries) ; 
but this condition is less marked than that caused by injections of 
cattle anterior pituitary extracts. The latter cause a very pronounced 
atresia of follicles even in guinea pigs in which the general state of 
nourishment would permit growth of the follicles to medium and 
large size. In completely thyroidectomized guinea pigs spontaneous 
ovulation may take place when a weight approximating 300 gm. has 
been reached. In one of these animals, a placental body developed 
in the ovary as the result of parthenogenetic development of an 
ovum. This condition was probably independent of the preceding 
thyroidectomy. The 8 guinea pigs in which the thyroidectomy had 
been incomplete showed no loss of weight following the operation, 
presumably because in all these animals the initial weight was rela- 
tively high. The ovarian follicles and the secondary sex organs 
behaved in the normal manner. The remnants of thyroid tissue 
underwent compensatory hypertrophy in the course of time. 

Sixteen thyroidectomized guinea pigs were injected with cattle 
anterior pituitary extract. In 9 of these animals, no remnants of 
thyroid gland were found at autopsy, while in 7 the thyroidectomy 
had not been quite complete. The weight of the guinea pigs at the 
time of operatien varied between 190 and 205 gm., with the excep- 
tion of one animal which weighed 180 gm. Following the opera- 
tion, an interval varying between 6 and 37 days was permitted to 
elapse before the injections of extract were commenced. During 
the first 10 days following the operation, the weight of the guinea 
pigs remained stationary or showed a slight loss with a subsequent 
gain in weight of about 50 to 90 gm. The period of injections 
during which one injection of extract was given daily, varied be- 
tween 2 and 11 days. During the first 4 days of injection, there 
was in some animals a loss in weight amounting to between 5 and 
25 gm.; the others gained 10 to 35 gm. The amount of extract 
injected daily, varied from 1% cc. to 3 ce. 

The results of the injection of acid extract were typical. A very 
extensive atresia of follicles occurred soon after the beginning of 
the injections and only in very small, or small to medium-sized 
follicles did the granulosa remain preserved, and even in these fol- 
licles there was a tendency for the granulosa cells to dissolve. The 
follicles reached medium to somewhat larger size before atresia 


THYROIDECTOMY AND ANTERIOR Prrurrary Errects 1427 


set in, in only 2 cases. In some of the atretic follicles, the theca 
interna and part of the connective tissue growing into the follicu- 
lar cavity luteinized, and in some cases smaller pseudolutein bodies 
and pseudocorpora lutea developed. In one of the larger animals, 
in which ovulation had taken place prior to the commencement of 
the injections of extract, these corpora lutea underwent retrogres- 
sive changes. In the medulla of the ovary rudimentary strands of 
interstitial gland were seen quite commonly. Vagina, uterus and 
mammary gland were in a resting condition; but in the uterine 
mucosa some activity was noticeable in some cases, leading to the 
formation of predecidual connective tissue in one case. The activ- 
ity in the uterine mucosa seemed to be correlated with the lutein- 
ization processes which took place in the ovary. 

We may then conclude that in thyroidectomized guinea pigs ex- 
tract of cattle anterior pituitary gland has the same effects on the 
ovary as in normal animals and the effects of this extract on the 
Ovary are not mediated by the thyroid gland but take place inde- 
pendently of the latter. 

The same applies to the effects obtained by implanting anterior 
pituitary glands of rabbit, rat and guinea pig into young female 
guinea pigs. In 8 guinea pigs such glands were implanted daily 
during a period of 4 or 5 days. In 2 of these animals no remnants 
of thyroid were found at autopsy, while some small remnants of 
isthmus were found in the others. In all of them the typical effects 
on the granulosa and theca interna were obtained, viz., large mature 
follicles, pseudolutein bodies and pseudocorpora lutea as well as 
interstitial gland bodies developed. In some cases, a premature 
luteinization of the granulosa began in the follicles which had not 
reached full size. The results varied typically in accordance with 
the kind of anterior pituitary which was implanted and the amount 
of gland tissue used, as has been described previously. Here also 
thyroidectomy did not modify the results in a noticeable manner. 

Conclusion. The changes which extract of cattle anterior pitui- 
tary gland and anterior pituitary of rabbit, rat and guinea pig exert 
on the ovary and on the secondary sex organs take place indepen- 
dently of the thyroid gland. It is due to a direct effect on the ovary 
and is not noticeably modified by the lack of thyroid function. 
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Mineral Salts of the Nucleus. * 


GORDON H. SCOTT. 


From the Department of Anatomy, Washington University School of Medicine, 
St. Louis. 


Hueper* indicated that in certain tumor cells the correlation be- 
tween chromatin material in stained sections and the mineral resi- 
due after microincineration was not as close as might be supposed 
from my studies of similar and of other material (Scott® * *). 
From Hueper’s extension of his remarks to other classes of ma- 
terial, protozoa, etc., studied by me it might be inferred that he 
believed his observations on tumors to be of general significance. 
Cowdry,° Rector and Rector,® Policard,” Kruszynski® and others 
have amply demonstrated with various kinds of mammalian tis- 
sues, both normal and pathological, that my observations are not 
unique. Examination of a large series of human tumor and cancer 
tissues of many sorts collected and described in part by Olch® 
served to confirm in detail my previous statements made with re- 
gard to the ash-bearing chromatin material. Studies of an incin- 
erated series of sections of embryos (chick, rat, mouse and cat) 
have given additional confirmatory evidence. 

By taking advantage of 2 recently developed technical procedures 
a means was found of experimentally checking these observations. 
Tissues (liver and testis) of rats, guinea pigs and cats were sub- 
jected to ultra-centrifuging, as described by Beams, King and 
Risley,” at 100,000 times gravity. The centrifuge cup with its 
contents was frozen in liquid air and placed in a specially designed 


* Aided by grants from the Cyrus M. Warren Fund of the American Academy 
of Arts and Sciences; the International Cancer Research Foundation; and the 
National Research Council. 
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low temperature vacuum dehydrator. All water was removed while 
the tissues were kept frozen at —32°C. Tissues so treated were 
embedded in paraffine after the method advised by Gersh’? and 
Bensley.*” Serial sections were made and alternate ones stained 
by several methods; the remaining sections were incinerated and 
examined with the darkfield microscope. 

Stained sections of centrifuged tissues show the chromatin ma- 
terial packed at the centrifugal pole of the nucleus, against the nu- 
clear membrane. 

Incinerated sections reveal a dense mass of whitish ash at the 
side of the nucleus corresponding in position to the stained chro- 
matin of the control slides. Very little mineral residue is visible in 
the clear portion of the nucleus. 

By fortunate circumstances it was possible to obtain a good 
specimen of human testis prepared by the Gersh-Bensley method. 
Incinerated sections when compared with the stained controls re- 
vealed the fact that the chromosomes left a clearly recognizable 
ash picture of themselves. This would seem to leave little doubt 
as to the location of mineral salts in the nucleus and its components. 

When sections of frozen-dehydrated tissues treated with petro- 
leum ether to remove the paraffine are allowed to become moist by 
standing in air at room temperature, then dried at 40-60°C. and 
incinerated they show nuclei which contain diffuse ash. Free hand 
sections of frozen dehydrated tissues not infiltrated with paraffine 
given the same treatment show essentially the same picture. This 
procedure is not too unlike the basic manipulations of the techniques 
used by Schultz-Brauns** and by Hueper (loc. cit.) to permit 
the suggestion that it may account for the results obtained. 

11 Gersh, I., Anat. Rec., 1932, 53, 309. 


12 Bensley, R. R., Anat. Rec., 1933, 58, 1. 
13 Schultz-Brauns, O., Z. f. wissensch. Mikr., 1931, 48, 161. 
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An Attempt to Infect Vitamin-Deficient Animals with Poliomyelitis 
Virus. 


ORAM C. WOOLPERT anp JAMES A. HARRISON. (Introduced by N. Paul 
Hudson.) 


From the Department of Hygiene and Bacteriology, the University of Chicago. 


The great need for further experimental work in poliomyelitis 
and the fact that the monkey has been the only responsive experi- 
mental animal have evoked numerous attempts’ to adapt the virus 
to smaller laboratory animals. The most recent of these was made 
by Brodie and associates,’ who claimed that mice were successfully 
infected following reduction of their natural resistance to the virus 
by means of X-ray radiation. 

We have approached the problem by using rats, mice and guinea 
pigs which were kept on a diet deficient in vitamins B and C. The 
diet consisted of casein (Harris Vitamin-B free) 20 parts, starch 
(Harris Vitamin-B free) 60 parts, purified butter fat 10 parts, 
agar-agar (Merck) 4 parts, and Osborne-Mendel Salt Mixture 4 
parts. Young recently weaned animals were kept on this diet for 
a period of 10 to 25 days before inoculation and were maintained 
on the diet during the experimental period. They manifested marked 
symptoms of vitamin deficiency, such as weakness, shaggy fur, 
failure to gain weight or loss of weight, and sometimes cutaneous 
and mucous membrane lesions. Occasionally it was necessary to 
revert to a more complete diet for short periods (addition of yeast) 
to maintain life. Rats tolerated the management fairly well, mice 
not quite so well, and guinea pigs poorly. 

TI'wo preparations of virus were used: a chemically purified 
product, and a suspension of monkey cord which had been pre- 


1 Poliomyelitis, International Committee, Williams and Wilkins, Baltimore, 
1932. 


2 Brodie, M., Goldberg, S. A., and Stanley, Phyllis, Science, 81, Mareh 29, 1935. 
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served in glycerin. Both were infectious for monkeys in the 
amounts used experimentally. The animals were inoculated under 
anesthesia, the rats and guinea pigs with 0.1 to 0.2 cc. intracere- 
brally and 1.0 cc. intraperitoneally, the mice with 0.05 cc. intracere- 
brally and 0.5 cc. intraperitoneally. Subinoculations were made in 
the same manner, brain and cord serving as the source of the sub- 
inoculation material. 

The purified virus was carried through 6 transfers in rats and 4 
in mice, the crude virus preparation through 6 rat and 3 mouse pas- 
sages. The crude virus was also inoculated into several adult guinea 
pigs and passed through 3 transfers in young guinea pigs. All of 
the transfers were made at 3-day intervals. Two or 3 animals 
were used at each stage, one being sacrificed for subinoculation 
material; the others were allowed to live for continued observation. 
The latter animals were killed and examined several weeks after 
inoculation or whenever intercurrent disease necessitated termina- 
tion of the experiment. 

In none of the animals were there symptoms suggestive of polio- 
myelitis as it is seen in man or monkey, and histological examina- 
tion of the cord and brain tissue failed to show any changes refer- 
able to the disease. An acute inflammatory reaction was noted 
both grossly and microscopically in the meninges of one mouse. 
This was shown to be due to Bacterium enteritidis. 
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Fibrinolytic Activity of Hemolytic Streptococci from Scarlet Fever. 


G. M. DACK, ORAM C. WOOLPERT, anp ARCHIBALD L. HOYNE, 


From the Department of Hygiene and Bacteriology, University of Chicago, and 
The Municipal Contagious Disease Hospital, Board of Health, Chicago. 


Tillett and Garner’ have demonstrated an extracellular substance 
freely excreted by growing cells of beta hemolytic streptococci 
which has the property of dissolving solid human fibrin. They* 
have shown also that patients convalescing from acute hemolytic 
streptococcus infections develop a relative resistance to this fibrino- 
lytic action. Their studies included 60 normal individuals and 11 
patients with hemolytic streptococcus infections, 3 of whom had 
scarlet fever. 


1 Tillett, W. S., and Garner, R. L., J. Hap. Med., 1933, 58, 485. 
2 Tillett, W. S., Edwards, L. B., and Garner, R. L., J. Clin. Invest., 1934, 18, 47. 
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With the thought that there might be some correlation between 
the fibrinolytic activity of hemolytic streptococci in human infections 
and the clinical severity of the disease, we have studied 303 cases 
of scarlet fever occurring during the winter of 1934-35, and cared 
for at the Municipal Contagious Disease Hospital, Chicago. In 52 
of these cases we have studied (1) the action of the patient’s throat 
strain against a standard plasma-clot, (2) the reaction of the pa- 
tient’s plasma-clot to a standard strain, and (3) the action of the 
patient’s strain on his own plasma-clot. In 47 of these cases 2 or 
more plasma specimens and corresponding cultures were tested, the 
interval between the taking of the first and second specimens vary- 
ing from 10 to 39 days. In the remaining 251 cases only the 
fibrinolytic activity of the patient’s strains was studied. Twenty- 
five of these represent cultures obtained from suppurative mastoids 
at the time of mastoidectomy, the others are throat cultures. In 70 
of the latter group a second culture was taken about 2 weeks follow- 
ing the first. 

The selection of patients in this study was made without regard 
for the clinical condition, except that in most instances only pa- 
tients in the early stages of the disease, who had definite scarlatini- 
form rash at the time of the first culture, were chosen. First speci- 
mens were taken usually in the hospital receiving room or during 
the first or second day of hospitalization. 

Clinical data on this series of patients were assembled after com- 
pletion of the laboratory studies and about 3 weeks following admis- 
sion of the last patient of the series to the hospital. Therefore, a 
small number of these patients are still under hospitalization because 
of complications and the mortality statistics might ultimately be 
slightly modified. “Also in a few instances it is likely that patients 
listed as being uncomplicated at the time of discharge developed 
complications at home. Our clinical report is based only on hospital 
data. 

The technic described by Tillett and Garner’ was followed, using 
the whole plasma-clot rather than purified fibrin. A ‘“‘standard” 
strain was selected which we found consistently dissolved the fibrin 
clot of the “standard” plasma in about 15 minutes. For the latter 
we used the freshly drawn blood of 2 normal subjects. This was 
found to remain very constant in reaction when repeatedly tested 
against the standard strain. During the course of the experiments 
a slight modification of procedure was made. In the first 99 cases 
we selected only a single hemolytic streptococcus colony from each 
of the blood agar plate cultures of patients’ throats; in the remainder 
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as many as 5 to 10 well isolated colonies were picked to the same 
tube of broth. Although in repeated tests in which 2 or more colo- 
nies were transferred to separate broth tubes the several strains 
gave identical results, we felt that a more representative test cul- 
ture would be obtained by pooling several colonies. 

The results of these studies may be summarized briefly: 

Fibrinolytic Activity of Patients’ Strains. There appears to be a 
definite statistical correlation between the activity of the patient’s 
strain and the presence of complications (Tables I and II). All of 
the 25 strains cultured from suppurative mastoids were strongly 
fibrinolytic. Time for lysis of the standard plasma clot ranged from 
15 minutes to more than 24 hours. In 45 of the 303 cases (15%) 
lysis did not occur within the 24-hour period of observation. This 
compares favorably with the 17% of 123 human strains of hemo- 
lytic streptococci which were found inactive by Madison.* (For 
purposes of statistical analysis we have considered these strains as 
lysing within 36 hours. ) 


TABLE I. 
Fibrinolytic Activity of Cultures of Hemolytic Streptococci Isolated from Scarlet 
Fever Patients. 


Complications _——__——___———__ Lysis time in hr. 
0-% %W-1l 1-2 2-3 3-4.5 4.5-6 6-9 9-12 12-24 24 plus 
0 12 23 26 26 18 6 2 2 9 34 
— 3 5 11 8 6 2 2 4 
++ 5 4 8 2 7 2 1 6 
+++ 2 1 7 1 ce 
+++ 7 5 4 1 1 1 
Fatal 5 2 1 ab 1 
Mastoid 8 2 4 4 
Complications: 
0 = none. 
+ = rhinitis or moderate cervical adenitis. 
++ = persistent rhinitis and cervical adenitis. 
+1+ = suppurative cervical adenitis, suppurative otitis media, 
catarrhal mastoiditis, persistent albuminuria. 
+t+++ — suppurative mastoiditis, septicemia, multiple abscesses, acute 
hemorrhagic¢ nephritis. 
TABLE II. 
Summary of Table I. 
Average lysis time Median Mode 
Complications Total cases hr. hr. hr. 
0 158 10.5 2.69 24 plus 
-- 41 5.8 2.19 1-2 
++ 35 8.4 2.25 1-2 
+++ 15 2.1 1.64 1-2 
Saal ptaaat 19 307 0.75 0-% 
Fatal 10 2.6 0.50 0-% 
Mastoid 25 igi 0.75 %-1 


3 Madison, R. R., Proc. Soc. Exp. Bron. anD Megp., 1934, 31, 1018. 
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A comparison of second cultures with first cultures in 70 cases 
reveals an increase of activity in 29 instances, a decrease in 20, and 
no change in 21. These differences may represent true changes in 
the strains, or cross infection in the hospital, or perhaps both fac- 
tors may play a part. 

Resistance of Patients’ Plasma-Clot to Fibrinolysis. In the small 
series of 52 cases studied there was nosconsistent correlation of the 
reaction of the plasma with the presence of complications (Table 
III). In general the plasma of these patients, even early in the 


TABLE ITT. 
Analysis of 52 Cases with Complete Data on Cultures and Plasmas. 


Average time required for lysis, expressed in hours 
Patients’ first Patients’ first Patients’ first 


Compli- No. of strain vs. plasma vs. plasma vs. — 
cations cases standard plasma* standard strain* patients’ strain 
0 32 11.52 12.17 14.45 
+ 13 2.5 10.25 15.25 
++ 2 0.75 36.0 19.0 
+--+ 2 1.12 1.12 4.75 
SESE SP Se 3 0.9 15.2 15.2 
Fatal 2 0.37 


4.75 4.75 


(The 2 fatal cases are included in the +-+-+-+ group.) 
*Control tests using standard plasma against standard strain gave a constant 
value of 0.25. 


course of the disease, appeared relatively resistant to lysis, as com- 
pared with figures given by others” * for the plasma of normal indi- 
viduals. Our gtudies suggest that the plasma of children under 5 
years of age is highly susceptible to lysis, but the number of cases 
(6) is too small to warrant a conclusion. Of 47 instances where a 
second plasma was examined there was an increase in resistance to 
fibrinolysis in 13, including 5 complicated cases with one death. In 
13 cases, including 3 with complications, resistance to fibrinolysis 
was diminished. In the remaining 21 there was no change. 

The reaction of the patient’s plasma to his own strain did not 
seem to be correlated with the presence of complications. 

Regarding an interpretation of the reaction of the patients’ plas- 
ma, it should be stated that most of the more severely ill patients 
were given human convalescent scarlet fever serum intravenously 
early in the course of the disease; many of those critically ill were 
transfused, some of them repeatedly. We have no data bearing on 
the effect of these procedures on the patients’ plasma. 

Conclusion. In general, strains of hemolytic streptococci from 
complicated cases of scarlet fever are more actively fibrinolytic than 
strains from uncomplicated cases. 


4 Hadfield, G., Magee, V., and Perry, C. B., Lancet, 1934, 226, 834. 
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Inactivation of Histamine in Vivo. 


CARL A. DRAGSTEDT anp FRANKLIN B. MEAD. 


From the Department of Physiology and Pharmacology, Northwestern University 
Medical School, Chicago, Illinois 


One of us with Gebauer-Fuelnegg’ has previously reported on 
the appearance of a physiologically active substance in the blood 
and lymph of dogs during anaphylactic shock and on the basis of a 
pharmacological and chemical study” concluded that the active sub- 
stance was apparently histamine. It was noted in this study that 
this active substance may be only temporarily detectable and it was 
concluded that it disappeared rapidly from the blood as it circu- 
lates. Various workers have noted the inactivation or detoxication 
of histamine in intact animals, organ perfusions, etc. (see Best and 
McHenry* * for discussion and literature). None of these studies, 
however, provide the necessary data to enable us to compare the 
fate of intravenously injected histamine with that liberated during 
shock. We were interested, therefore, in inducing shock of varying 
degrees of severity by intravenous injection of histamine at differ- 
ent dosage levels into dogs and of studying the blood and thoracic 
duct lymph for its presence and disappearance and of correlating 
these findings with our observations in anaphylactic shock. 

Dogs were anesthetized with ether and sodium barbital and 
freshly prepared solutions of histamine acid phosphate (1-500) 
injected into the femoral vein. Samples of blood and thoracic duct 
lymph were collected at various time intervals thereafter. These 
samples were kept from clotting by means of heparin, the bloods 
in addition were centrifuged to obtain the plasma, and then assayed 
for their histamine activity by intravenous injection into cats (under 
ether or ether and barbital anesthesia and after the preliminary 
administration of atropine). The essential data of these experi- 
ments are outlined in Table I. 

The degree of sensitivity of the cats used was always such that 
samples of blood or lymph recorded as negative contained a concen- 
tration of histamine less than 1-200,000. It is therefore apparent 
that injected histamine disappears very rapidly from the blood 


1 Dragstedt, C. A., and Gebauer-Fuelnegg, E., Am. J. Physiol., 1932, 102, 512. 
2 Gebauer-Fuelnegg, E., and Dragstedt, C. A., dm. J. Physiol., 1932, 102, 520. 
3 Best, C. H., and McHenry, E. W., J. Physiol., 1930, 70, 349. 

4 Best, C. H., and McHenry, EH. W., Physiol. Rev., 1931, 11, 371. 
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TABLE I. I 
Duration of Detectable Histamine in Blood Plasma and Thoracic Duct Lymph 
after Intravenous Injection of Histamine. (Dog.) 


Duration of detectable Histamine 
in blood plasma in thoracic duct lymph 


Histamine Calculated Last First Last First 
Ac. Phos. Initial Degree positive negative positive negative 
Exp. mg.per cone. of H. of sample, sample, sample, sample, 
No. kilo in plasma shock min. min. min, min. 
A50 0.1 1-500M + — 1 — 0-10 
A168 0.5 1-100M ++ 2 5 
A6 0.66 Stacie 0-20 
1 1.0 150M ++ 3 10 0-20 
A168 1.0 22 ++ 2 10 
5 1.0 ay SP ar 5 0-22 
2 1.0 a ++ 0-20 
A173 1.0 9 ++ 1 5 
A134 5 1-37.5M +-+ 0-10 10-20 
Al4 1.5 at, ++ 0-20 
10 1.5 ee +++-+(10’) 10 
12 1.5 he SP qr 10 20 
A18 1.6 ++ 0-20 
4 2.0 125M -+-++++(7') 0-7 
3 2.0 ie aye 0-20 
6 2.0 ed ++ 10 15 10-20 20-30 
8 3.0 1-16.6M +++ 15 20 15-20 20-28 
7 3.0 i +++ 10 20 5-10 10-20 
il 3.0 ei Bea 30 40 
9 4.0 1-12.5M +++ 40 50 20-33 33-43 
3 4.0 oe) ++++(15') 15 0-15 
5 4.0 ue ++++(7') 7 0-7 


Explanatory: Degrees of shock: +-+ = definite shock but recovery of blood 
pressure within 30 min.; -+--+--++ = severe shock, blood pressure still at shock level 
at 30 min.; +-+-+-+ = fatal shock. Time refers to minutes elapsed since injee- 
tion of histamine. 


stream. When a dose of 0.5 mg. per kilo is injected, which would 
give an approximate initial concentration in the plasma of 1 to 
100,000 (assuming the plasma volume to be 1/20 body weight) 
histamine is detectable by this method of assay 2 minutes after the 
injection but not at 5 minutes. At 1.0 mg. per kilo it is also as a rule 
not detectable at 5 minutes. At 2.0 mg. per kilo, traces are still 
present for 10 minutes but usually gone by 15 or 20 minutes. At 
doses of 3.0 to 4.0 mg. per kilo (if not fatal sooner) traces are 
present for 30 to 40 minutes. We were never able to detect hista- 
mine in the thoracic duct lymph after doses of 1.0 mg. per kilo or 
less, occasionally after doses of 1.5 to 2.0 mg. per kilo, and regularly 
after doses of 3.0 to 4.0 mg. per kilo. 

The similarity of these findings in the case of histamine with 
our experiences with the “anaphylatoxin” of anaphylactic shock is 
striking. In the great majority of the experiments on anaphylactic 
shock which were done early in our work, blood samples were fre- 
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quently taken at what was assumed to be the “height”? of shock, 
namely 5 to 15 minutes after the shocking dose of serum. Con- 
sequently we had many experiments of moderate degrees of shock 
in which the blood samples examined were negative, although the 
thoracic duct lymph samples were positive. These latter were, 
however, collected continuously from the onset of shock. In view 
of our findings on the rapidity of the disappearance of injected 
histamine we have repeated a number of experiments on anaphy- 
lactic shock and are now able to report that in anaphylactic 
shock of moderate degrees of severity, blood samples taken at 
one, 2 or 3 minutes after the shocking dose of serum are usually 
active, although later samples may be negative. It is also seen from 
this work that an occasional animal may die from a dose of hista- 
mine (1.5 mg. per kilo) which is insufficient to be regularly detected 
in the thoracic duct lymph. In our original report on anaphylactic 
shock it was noted that in 2 of 9 cases of fatal shock we failed to 
find any activity in the thoracic duct lymph. These findings with 
histamine therefore afford circumstantial evidence of the validity 
of the histamine theory of anaphylactic shock in the dog. 
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Muscle Atrophies. I. Water and Nitrogen Studies in Simple 
Disuse Atrophy. 


HERMAN CHOR anp RALPH E. DOLKART. (Introduced by H. A. Davenport.) 


From the Department of Nervous and Mental Diseases and the Department of 
Chemistry,* Northwestern University Medical School. 


Histologic, chemical, and physiologic studies have been under- 
taken in various types of experimentally produced muscle atrophies 
in young Macacus rhesus monkeys. In a series of 6 animals, simple 
disuse atrophy was produced in the right leg of each animal by im- 
mobilizing it in a plaster cast. The left leg was used as the control 
in each case. The gastrocnemius and soleus muscles were com- 
pletely removed by careful dissection from their proximal and distal 
attachments while the animals were under light ether anesthesia. 
The excised muscles (6 atrophied and 6 controls) were then weighed 
and split. longitudinally, one-half being used in the preparation of 


* This work was carried on with the assistance of a grant from the Council on 
Physical Therapy of the American Medical Association. 


1438 SIMPLE DiIsuSE ATROPHY 


histologic sections and the other used for chemical studies. The half 
used for chemical analyses was weighed immediately, sliced into 
several pieces, and desiccated over sulphuric acid under reduced 
vapor pressure (20-30 mm. Hg.) until a constant weight was ob- 
tained. Nitrogen was then determined quantitatively by the Kjeld- 
ahl method, duplicate determinations being made for each of the 12 
specimens, and the protein content calculated. 

The loss in muscle weight varied from 4.9% in the one-week 
atrophy to 32.5% in the 10-week atrophy. Despite the decrease of 
muscle bulk in the atrophied muscle as compared with the respective 
controls, the relative proportions of water and protein remained 
substantially the same as in normal muscle. In the 10-week atrophy, 
for example, the variation in protein content between the control 
and the atrophied leg was but 0.3% and the difference in water con- 
tent negligible. 

Histologically the chief finding was a uniform shrinkage of the 
muscle cells. The muscle fibers were narrower but the character- 
istic appearance of the transverse striations remained unaltered. 
There was no increase in sarcolemmal or muscle nuclei nor in the 
connective tissue. The intramuscular blood vessels, nerves, and 
nerve endings were likewise unaltered. The significant change 
observed consisted of a diminution of the cross-section area. This 
change seemed to involve primarily the sarcoplasm, as evidenced by 
a more compact arrangement of the sarcostylic elements within the 
individual musele cells. This was especially marked in cross-section 
in which Cohnheim’s areas were no longer visible. The sarcostyles 
appeared distributed in a uniform manner throughout the muscle 
cells. 

Electrical stimulation of the atrophied muscles with faradic and 
galvanic curtents gave prompt responses, similar to those obtained 
in normal skeletal muscle. 
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Hypothalamus and Regulation of Body Temperature.* 


S. W. RANSON anv W. R. INGRAM. 
From the Institute of Neurology, Northwestern University Medical School. 


Recent work* has shown that the hypothalamus plays an impor- 
tant part in the regulation of body temperature. In the course of a 
series of investigations’ on the functions of the hypothalamus we 
have had occasion to make lesions in this part of the brain in the 
rhesus monkey (Macaca mulatta) and have kept records of the re- 
sultant changes in body temperature. Bilaterally symmetrical elec- 
trolytic lesions were made with the aid of the Horsley-Clarke ster- 
eotaxic instrument, used in the manner described elsewhere. The 
lesions were relatively small and sharply localized. The electrode, 
0.9 mm. in diameter, did very little damage on its way down through 
the cerebral hemisphere. In some of the animals, parts of the 
thalamus were involved due to the interruption of their blood 
supply by the more ventrally placed lesions, but these thalamic 
lesions were not, as a rule, extensive and varied in their location 
from animal to animal without any corresponding change in body 
temperature. Two animals, which retained normal thermal regu- 
lation, had as extensive damage in the thalamus as any of the 
others. Moreover, in 3 of the animals (MC 10, MC 25 and MC 26) 
with the most marked disturbance in temperature regulation the 
thalamus remained undamaged. The results to be described were, 
therefore, due to the lesions in the hypothalamus, the rest of the 
nervous system being essentially intact. 

Nine of the monkeys lost the capacity to prevent the body tem- 
perature from falling below a normal level. These animals were 
kept for many days, in one case as long as 10 weeks, in a small 
room, the temperature of which was regulated at 86°F. Under 
these conditions these monkeys maintained a normal temperature 


* Aided by grants from the Rockefeller Foundation and from the Ella Sachs 
Plotz Foundation. 

1 Keller, A. D., and Hare, W. K., Proc. Soc. Exp. Biol. AND Mep., 1932, 
29, 1069; Bazett, H. C., Alpers, B. J., and Erb, W. H., Arch. Neurol. and 
Psychiat., 1933, 30, 728; Davison, C., and Selby, N. E., Arch. Neurol. and 
Psychiat., 1935, 38, 570. 

2 Ranson, S. W., Trans. of Col. of Phys. of Philadelphia, 1934, Series IV, 2, 
222; Ingram, W. R., Fisher, C., and Ranson, S. W., Arch. Int. Med., in press. 

3 Ranson, 8. W., Psychiat. en neurol. bl. (Feestb. C. U. Ariéns Kappers), 1934, 
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except that sometimes during the first few days it would be slightly 
subnormal. If in the days immediately following the operation 
such an animal was removed for a few hours from the warm room 
to one ranging from 70° to 75°, the rectal temperature would fall 
rather rapidly. Gradually in the course of days or weeks these 
animals regained at least a fair degree of thermal control. 

Seven other monkeys exhibited a fairly sharp post-operative rise 
in rectal temperature as the effect of the nembutal anesthesia wore 
off, reaching 105° to 106.5°F. within from 7 to 11 hours after the 
administration of the anesthetic and 5 to 9 hours after the comple- 
tion of the operation. Most of these rises occurred at ordinary 
room temperatures but the first monkey in which this sharp rise 
was noted had been placed in the warm room (86°). None of these 
7 animals developed a fatal hyperpyrexia and the temperature 
dropped to normal or to a point only slightly above normal within 
a day or 2 after the operation. It is interesting to speculate on the 
relation of this post-operative rise to the hyperpyrexia sometimes 
seen in patients after operations involving the hypothalamus. 

Microscopical examination of the brains revealed that those 
monkeys which had shown a post-operative rise all had lesions in- 
volving bilaterally the rostral part of the lateral hypothalamus 
except one in which the damage was more medially placed and in- 
volved the lateral hypothalamus on only one side. In no case did 
the lesions extend caudally far enough to damage the region lateral 
to the mammillary nuclei. The lesions involved the fornix and the 
lateral part of the hypothalamus, extending rostrocaudally from the 
level of the optic chiasma to a point near the level of the rostral 
end of the mammillary nuclei. On the other hand, those monkeys 
which became cold when removed from the warm room all had bi- 
laterally symmetrical lesions destroying the posterior part of the 
lateral hypothalamus, 7. e., the region lateral to the mammillary 
nuclei. The amount of involvement of the mammillary nuclei 
themselves varied greatly and did not seem to be an essential factor. 
The contrast between the lesions seen in these 2 groups of monkeys 
is fully as striking as the differences in their thermal reactions. Two 
animals may be selected as illustrative of these 2 groups. Before 
referring to them it may be well to mention that the normal rectal 
temperature of the monkey is about 101°F. 

Monkey MC 10 developed a rectal temperature of 106.5° in the 
warm room (86°) seven hours after the administration of the anes- 
thetic and about 5 hours after the completion of the operation. It 
was then removed to a cooler place and kept at ordinary room tem- 
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perature. The next morning the rectal temperature was 105.2°. The 
morning of the following day it was 103.3°. Subsequently a normal 
temperature was maintained. The lesions were typical of those 
described for the group of monkeys exhibiting a post-operative rise 
in temperature and the thalamus was uninjured. 

Monkey MC 25 ran a subnormal temperature ranging from 97.6° 
to 99.9° during the first week in the warm room; and on the third 
day, when it was removed to a room at 70.8°, its rectal tempera- 
ture dropped from 98.8° to 95.3° in one hour. On the thirty-eighth 
day its rectal temperature on removal from the warm room was 
100.0° and it fell to 98.5° in 7 hours in a room the temperature of 
which varied from 70°-72°. The lesions destroyed the lateral 
hypothalamic area on both sides from the level of the optic chiasma 
to the caudal border of the mammillary bodies but did not involve 
the thalamus. 

It may be concluded that bilateral destruction of the caudal part 
of the lateral hypothalamus causes a prolonged loss of the capacity 
to keep the body temperature up to normal and that lesions in the 
rostral part of the lateral hypothalamus may cause a temporary rise 
in body temperature if the caudal part remains intact. 
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Oxidation-Reduction Potentials of Some Non-Sporulating Obligate 
Anaerobes. 


G. M. DACK anp WILLIAM BURROWS. 
From the Department of Hygiene and Bacteriology, University of Chicago. 


Oxidation-reduction potential studies have been made on cultures 
of many aerobic and some sporulating anaerobic bacteria, but to 
our knowledge none has been made on the non-sporulating obligate 
anaerobes. The potentials produced by the latter group of organ- 
isms are of particular interest in connection with current theories 
as to the relation of such potentials to the growth of obligate an- 
aerobes. A certain degree of negativity was thought to be neces- 
sary before the obligate anaerobes are able to initiate their growth 
processes. Experimental evidence of a positive limit of oxidation- 
reduction potential required for the germination of spores of CZ. 
tetani has been presented by Fildes* and by Knight and Fildes.’ 
OEE a SR eS ee) 


1 Fildes, Brit. J. Exp. Path., 1929, 10, 151. 
2 Knight and Fildes, Biochem. J., 1930, 24, 1496. 
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This positive limit was found to lie in the vicinity of En 0 at pH’s 
close to neutrality. The potentials produced in cultures of the 
sporulating anaerobes are considerably more negative than this 
positive limit, usually being about 350 millivolts negative at reac- 
tions at or near neutrality.* In unpublished experiments one of us 
(W.B.) has found that several strains of Cl. botulinum produce 
potentials around 400 millivolts negative. That anaerobiosis is a 
matter of oxidation-reduction potential rather than simple absence 
of oxygen is a theory that has been generally accepted,* although 
there has been some dissent.” 

The technique used in the present experiment has been previously 
described.© The organisms were grown in a cystine glucose beef 
infusion broth, the pH varying between 6.4 and 6.9. Anaerobic 
conditions were produced and maintained by constant bubbling of 
oxygen-free nitrogen through the medium. Very heavy inoculums 
were used, usually 1 to 2 cc. of young cultures. Under these con- 
ditions we had no difficulty in growing the organisms. 

With 2 exceptions, the strains used were isolated from the colons 
of patients suffering with ulcerative colitis. Strain 39 was isolated 
from the ulcerated colon of a monkey dying from bacillary dysen- 
tery (Flexner) and strain M1 was isolated from the colon of a 
healthy monkey. Descriptions of these organisms are given else- 
where.” ® 

The following strains were used: 

“en. 


Strain No. Morphology 
26 Gram variable streptococcus 
39 Pleomorphic Gram negative rods and filaments 
40 Fusiform-like Gram negative rods with occasional filaments 
45 Pleomorphic Gram negative rods and filaments. Resembles strain 117 
47 Pleomorphie Gram negative rods and filaments. Resembles strain 397 
Mi Small Gram negative rods (Bacteroides)8 


The results of these experiments appear in Fig. 1. These cul- 
tures were known to lyse, some more readily than others. That 
such lysis may be accompanied by a positive drift in potential has 
been shown by Hewitt® with a number of species of bacteria. This 
a ee ee ee 


3 Plotz, H., and Geloso, J., Ann. Inst. Past., 1930, 45, 613. 

4 Hewitt, L. F., Oxidation-Reduction Potentials in Bacteriology and Biochem- 
istry, London County Council, 2nd ed., 1934. 

5 Knaysi, G., and Dutky, S. R., J. Bact., 1934, 27, 109. 

6 Burrows, W., and Jordan, E. O., J. Inf. Dis., in press. 

7 Dack, G. M., Heinz, T., and Dragstedt, Lester, Arch. Surgery, in press. 


8 Barringer, Sarah J., and Dack, G. M., Proc. Soc. Exp. Bron. AND Mep., 1935, 
32, 1125. 


9 Hewitt, L. F., Biochem. J., 1931, 25, 1452, 
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Fig. 1. 
Time-Potential Curves Showing the Relations Between the Non-Sporulating 
Obligate Anaerobes and Other Miscellaneous Bacteria. 

The solid lines represent the non-sporulating obligate anaerobes. The strain 
numbers are appended in each case. The dotted lines are made up from data of 
other workers on miscellaneous species of bacteria. A—sealed culture of a hem- 
olytic streptococcus in cystine broth10; B—aerobie culture of a hemolytie¢ strepto- 
eoccus in cystine broth;10; C—a staphylococcus ;11 D—Cl. welchii;3 E—Cl. botu- 
linum ;3 F—Cl. sporogenes.3. 


finding is confirmed in our experiments; in each case the rise in 
potential appears when lysis begins to take place. The point we wish 
to emphasize, however, is that these organisms do not produce ex- 
tremely negative potentials in their cultures as might be expected. 
Certainly their chemistry appears to be more nearly like that of the 
aerobes and facultative anaerobes than that of the sporulating obli- 
gate anaerobes. It is apparent, therefore, that all obligate anaerobes 
do not produce very negative potentials nor are such potentials 
necessary to their growth processes. These experiments do not, 
however, provide evidence contrary to the theory that anaerobiosis 
is a matter of oxidation-reduction potential, since the potentials pro- 
duced by these organisms are well within the positive limits found 
by Knight and Fildes.’ 

10 Hewitt, L. F., Biochem. J., 1930, 24, 512. 

11 Hewitt, L. F., Biochem. J., 1931, 25, 2068. 
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Relation of Olfactory Tracts to Intravenous Route of Infection in 
Experimental Poliomyelitis. 


EDWIN H. LENNETTE anv N. PAUL HUDSON. 
From the Department of Hygiene and Bacteriology, the University of Chicago. 


Epidemiological and experimental studies indicate that human in- 
fection with the virus of poliomyelitis occurs chiefly through the 
nasopharynx. Flexner and Lewis’ first showed that poliomyelitis 
could be produced in monkeys by intranasal instillation of the virus. 
Flexner and Clark? found the olfactory lobes infective 48 hours 
after such inoculation and Fairbrother and Hurst* and Faber* have 
been able to demonstrate the probable route of passage of the virus 
from the nasopharyngeal mucosa to the spinal cord. The concept 
that the upper respiratory tract is the portal of entrance for the virus 
is supported by the detection of the virus in washings or tissues of 
the nasopharynx,” both in the experimental and in the human dis- 
ease, as well as in healthy contacts® and carriers.’ Further evidence 
has been adduced by Brodie and Elvidge® and by Schultz and Geb- 
hardt,’ who showed that section of the olfactory tracts in monkeys 
prevents infection by the nasal route. We have confirmed and ex- 
tended these observations. 

The olfactory tracts of 5 Macacus rhesus monkeys were sectioned 
by a frontal approach. Five months later these animals were given 
2.5 cc. 10% PMV virus intranasally on each of 3 days. The nose 
was irrigated with phosphate buffer solution of pH 5.0 prior to each 
inoculation of virus. None of these 5 monkeys had any signs of 
infection, whereas all of 9 animals with unsectioned tracts used as 
controls in various experiments and treated similarly, died of polio- 
myelitis. 

The ineffectiveness of the intravenous route of infection in ex- 

1 Flexner, S., and Lewis, P. A., J. Am. Med. Assn., 1910, 54, 1140. 

2 Flexner, S., and Clark, P. F., Proc. Soc. Exp. Bion. AnD Muzp., 1912, 10, 1. 

3 Fairbrother, R. W., and Hurst, E. W., J. Path. and Bact., 1930, 88, 1133. 

4 Faber, H. K., Medicine, 1933, 12, 83. 


5 “*Poliomyelitis,’’ International Committee, Williams and Wilkins, Balti- 
more, 1932. 

6 Kramer, S. D., J. Am. Med. Assn., 1932, 99, 1048. 

7 Kramer, 8. D., Proc. Soc. Exp. Bron. AND Mep., 1935, 32, 1165. 

8 Brodie, M., and Elvidge, A., Science, 1934, 79, 235. 

9 Schultz, E. W., and Gebhardt, L. P., Proc. Soc. Exp. Bion. AND Mep., 1934, 
31, 728. 
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perimental poliomyelitis, unless massive doses of virus are used, is 
well known and generally attributed to the inability of the virus to 
reach the central nervous system. We thought it of interest to de- 
termine the effect of olfactory nerve section on the production of 
poliomyelitis after intravenous injection of virus since, in a number 
of virus diseases, the causative agent is known to be excreted into 
the nasopharynx (e. g., Shope’® has found that the virus of pseudo- 
rabies, after intramuscular injection in swine, appears in the nasal 
secretions at the onset of symptoms). Accordingly, 5 monkeys with 
sectioned olfactory tracts and 5 intact control animals were given 
a daily intravenous injection of 10 cc. 10% virus on 3 successive 
days. None of the former animals showed any evidence of infec- 
tion whereas 4 of the 5 controls succumbed to poliomyelitis. These 
clear-cut results lead us to believe that the virus under these condi- 
tions is excreted from the blood stream onto the nasal mucosa, where 
it enters the endings of the olfactory nerves and migrates to the 
central nervous system. If such excretion occurs, the virus should 
be recoverable from the nasal washing. Four immune and 6 normal 
monkeys were given 2 daily intravenous injections of 10 cc. 10% 
virus. None of the immunes became infected; 5 of the 6 controls 
died of poliomyelitis. On the 2nd, 4th, and 6th days of the experi- 
ment the nasopharynx of each monkey was washed out with about 
20 cc. sterile distilled water. The washings of each day were pooled 
in 3 groups—the immunes constituted 1 group, the normals 2 groups 
of 3 animals each. After pooling, the washings were passed through 
a Berkefeld N filter, concentrated to from 2 to 6 cc. by boiling 
in vacuo at 37°C., and injected intracerebrally into test monkeys in 
2 cc. amounts. The results were negative except in one instance, 
when the test animals receiving the pooled washings obtained on the 
fourth day from one group of normal monkeys showed weakness 
and a rise in temperature. It died on the 12th day after inocula- 
tion and microscopic examination of the cord revealed typical polio- 
myelitic lesions. In several other instances there also occurred a 
rise in temperature, but the microscopic findings in the spinal cords 
of these animals (sacrificed) were not histologically diagnostic of 
poliomyelitis. When the difficulties inherent in detecting poliomye- 
litis virus in nasal washings are considered, the one positive result 
is of significance. 

Summary. Section of the olfactory tracts of 5 monkeys prevented 
infection with poliomyelitis virus when administered intranasally. 
Later, these animals could not be infected by the intravenous route. 


10 Shope, R. E., Science, 1934, 80, 102. 
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We believe this is explicable on the basis that the virus, which has 
been detected in the nasopharynx by ourselves and others, did not 
reach the central nervous system after excretion onto the nasal 
mucosa, because of the break in the olfactory pathway. 


8128 P 
Hyperthyroidism and Brain Oxidations. 


R. A. COHEN. (Introduced by R. W. Gerard.) 
From the Department of Physiology, University of Chicago. 


Many workers have shown that general tissue metabolism is in- 
creased in hyperthyroid animals; few have attempted an analysis of 
the specific cell enzymes involved. Dye and his coworkers’ re- 
ported such studies on hypothyroid dogs, and McEachern’ on thy- 
roxinized rats (liver, kidney and muscle). The present experiments 
on hyperthyroid rat brain, directed to this end, were begun before 
the appearance of McEachern’s paper. 

Male white rats (160 to 190 gm.) were used. Experimental ani- 
mals were fed the same stock diet as controls, plus 0.6 gm. desic- 
cated thyroid daily for 16-19 days. A brei of finely minced whole 
brain was suspended in phosphate Ringer and its oxygen consump- 
tion determinet at 37°C. in Warburg manometers. 

Typical substrates were used alone and with dyes and/or inhibi- 
tors. Because of great variations in the early readings (probably 
determined by the amount of substrate initially present) the tissue 
was allowed to respire for 2 hours, at which time remarkably con- 
stant readings were obtained. The substrates were then tipped in, 
and the oxygen consumption for the next 90 minutes determined. 
With few exceptions each figure given is based on 6-10 experi- 
ments. 

Results. (1) The Qo. of hyperthyroid brain (H) is initially 
20% greater than that of normal brain (N), becomes equal to it in 
2 hours, and is 10% lower in 4% hours (due to substrate exhaus- 
tion). 

(2) The Qo, of H is increased approximately 4 times as much 
~ -1Dye, J. A., Am. J. Physiol, 1933, 105, 518; Dye, J. A. and Waggener, 
R. A., [bid., 1928, 85, 1; Dye, J. A., and Maughan, G. H., Proc. Soc. Exp. Brot. 


AND MEp., 1929, 26, 439. 
2 McHachern, D., Bull. Johns Hopkins Hosp., 1935, 56, 145. 
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as that of N on adding substrates (S) which are probably involved 
in carbohydrate oxidation and glycolysis, even though the absolute 
increases for individual substrates varied widely. Percent in- 


crease = XS X 100 and #5 X 100 for each substrate: glyco- 


gen= 3, 12; glucose= 18, 81; fructose = 72, 190; glycerophos- 
phate = 22, 74; lactate=19, 86; succinate—92, 385. For 
p-phenylenediamine the increase in H is 35% greater than N (250, 
337) ; while the increase for other substrates is essentially the same 
for N and H; (pyruvate = 68, 72; galactose = 32, 33; glycine = 
11, 10; methyl glyoxal = 18, 16). 

(3) Methylene blue (0.01%) and cresyl blue (0.02%) affect 
H and N alike, leading to an early increase (30 and 25% respect- 
ively in 15 minutes) and a later decrease of Qo, (equal at 30 min- 
utes, 20 and 30% in 90 minutes). 

(4) See Table I. Inhibitors decrease the respiration of brei 
and substrate by the same percentage in both H and N. On the 
other hand, the percentage increase of Qoz produced by adding 
substrates to inhibited brei is always distinctly higher in H than in 
N. These are consequences of the fact that with inhibitors alone 
H and N are alike in absolute values, while with substrates alone 
H is more than N. 

Conclusions. These data suggest that the increased Qo. of hy- 
perthyroid brain is especially associated with carbohydrate oxida- 
tions. The results with inhibitors further indicate that this greater 
respiration depénds on proportional increases of both dehydrases 
and oxidases in the normal cell; but stronger concentrations of nar- 
cotics must be used to clinch this point. These results do not ex- 
clude Haffner’s,* or allied hypotheses, which regard an increased 
glycolysis as the essential metabolic effect of hyperthyroidism and 
the increased Qo, as a secondary consequence. 


3 Haffner, F., Klin. Wochnschr., 1927, 6, 1932. 
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Metabolism of Tissues in Cerebrospinal Fluid and Other Media. 


J. E. DAVIS anv A. B. HASTINGS. 


From the Lasker Foundation for Medical Research, Department of Medicine, 
University of Chicago. 


Artificial media, approximating the normal fluid environment of 
cells, are widely used for the study of the metabolism of excised 
tissues. In the differential method of Warburg’ it is possible to 
employ a solution which has the physiologically normal calcium ion 
concentration of 1 millimol per liter at pH 7.4. The composition 
of the solution which we refer to as our “standard” solution of ref- 
erence is given in Table I. 

TABLE I. 


Metabolism of Tissues in Various Media, 
Composition of solutions: 

I. Standard solution. NaCl, 114 mM/L; NaHCOs, 25mM/L; KCl, 6 mM/L; 
CaClo, 14 mM/L; NagCitrate, 0.7 mM/L; NagHPO4-NaH2PO,, 1.0 
mM/iL; Glucose, 0.2%. (Ca++ = 1.0 mM/L, pH = 7.4.) 

II. Solution I plus sodium indigo disulfonate, 0.1 mM/L, and without 


NasCitrate. 
Metabolism: 

02 
No. of Ex- Qo» Qeoz 

Tissue Medium periments emm./mg./hr. % Change cmm./mg. /hr. 
Rat liver Solution I 5 10.2 — 0.0 
anes Cerebrospinal Fluid 5 14.9 +46 0.0 
ee | dy Solution IT 5 17.7 +74 0.8 
Mouse liver Solution I 5 12.4 — 2.0 
# »? Cerebrospinal Fluid 5 14.4 +16 1.0 
oy ’? Solution II 5 17.3 +40 2.8 


Serum has been used successfully by Warburg’ as a medium for 
the study of the metabolism of excised tissue. The complication in 
technique which arises from the buffer action of the serum proteins 
has been one of the drawbacks to its widespread use in the differen- 
tial method, however. On the other hand, cerebrospinal fluid has all 
the biological advantages of serum and, in addition is protein-free. 
This permits its direct use as a fluid medium for excised tissues. 
Through the cooperation of the Department of Neurology, we have 
had an opportunity to compare the metabolism of tissues in cerebro- 
spinal fluid with that in our standard salt solution medium. The 
results are given in Table I. In every instance the oxygen con- 


1 Warburg, O., Biochem. Z., 1924, 152, 51. 
2 Warburg, O., Biochem. Z., 1925, 164, 481. 
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sumption has been higher, and the aerobic glycolysis has, when 
present, been lower, in the cerebrospinal fluid than in the standard 
salt solution. 

The reason why the cerebrospinal fluid should thus appear to be 
a superior medium for the metabolism of mouse liver is not known, 
although we are not inclined to attribute its superiority to differ- 
ences in concentrations of inorganic ions. 

An example of one way in which the metabolism of tissues may 
be markedly increased by the presence of organic substances—in this 
instance a reversibly oxidizable dye, indigo disulfonate—is also 
shown in the table. 
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Blood Purine Derivatives in Migraine. 


JAMES BEAZELL anp LATHAN A. CRANDALL, JR. 


From the Department of Physiology and Pharmacology, Northwestern University 
Medical School, Chicago, Illinots. 


In an effort to uncover any possible abnormality in purine metab- 
olism, the blood of 12 patients who suffer from migraine headaches 
was analyzed for adenine nucleotide nitrogen, purine nitrogen, and 
uric acid. 2 

Methods for the determination of these substances in blood have, 
in the past, been unreliable. So-called normal values varied con- 
siderably according to the method used. Although the method em- 
ployed in this study appears to be a distinct improvement on those 
formerly used, its reliability in the hands of different investigators 
remains to be established. Since its introduction no published re- 
ports of its use have appeared. Because the values obtained by this 
method cannot be compared with those obtained by other methods it 
was necessary to study the blood of normal subjects for compara- 
tive purposes. 

The blood was obtained from 3 of the migraine patients during 
attacks. From the remaining 9 it was obtained during the interval 
between attacks. The determinations for adenine nucleotide nitro- 
gen, and purine nitrogen were made according to the methods of 
Kerr and Blish*; those for uric acid according to Benedict’s meth- 
od.’ All determinations were made in duplicate on fasting blood. 


- 1Kerr and Blish, J. B. C., 1932, 98, 193. 
2 Benedict, J. B. C., 1931, 92, 161. 
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TABLE I. 
Patient Adenine Nucleotide N Purine N Urie Acid 
Migraine Patients. 
1 12.1 a 2.9 
2 — 4.1 aa 
3 12.1 hs) —_* 
4 11.8 3.6 2.8 
5 11.6 5.3 2.3 
6 14.5 —_ 3.6 
7 9.8 4.3 — 
8 9.6 — 2.8* 
9 12.1 4.3 3.1 
10 13.0 4.0 2.8 
11 11D 3.5 aoe 
12 12.1 6.6 — 
Normal Patients. 
Subject 
1N 12.0 4.3 
2N la Lyi 5.0 
3N 10.4 4.8 


*Blood drawn during attack of migraine. 


The results are listed in Table I. In the migraine series the aver- 
age values for adenine nucleotide nitrogen and purine nitrogen were 
11.8 and 3.9 mg. per 100 cc. respectively. In the normal series the 
average values were 11.3 mg. per 100 cc. for adenine nucleotide 
nitrogen and 4.7 mg. per 100 cc. for purine nitrogen. 

Although normal values cannot be established on the basis of 3 
cases, the absence of variation between patients and controls indi- 
cates no departure from the normal in migraine. Since the entire 
group of 15 patients and controls show only slight variation in 
nucleotide and purine nitrogen, this study may be considered to 
indicate the normal fasting values for these constituents of the blood. 

These studies are not suggestive of any abnormality of purine 
metabolism in migraine. 
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Progestin in Control of Human Uterine Contractions. Significance 
in Prevention of Habitual and Threatened Spontaneous 
Abortion. 


FREDERICK H. FALLS, JULIUS E. LACKNER, anp LEON KROHN. 


From the Department of Obstetrics and Gynecology, University of Illinois, and 
Michael Reese Hospital, Chicago, Til. 


The hormone progestin, extracted from the corpus luteum, has 
been used experimentally in the lower animals to inhibit uterine con- 
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tractions. Its use clinically has been reported in women who were 
aborting and in those with a history of habitual abortion. The ap- 
parent reason for its effectiveness in such cases is its antagonistic ac- 
tion to the oxytoxic action of pituitrin. We reported* a series of 19 
cases, some of which were threatened abortions and some habitual 
abortions. These women had lost 69% of their babies in 38 pre- 
vious pregnancies under ordinary management, while the same 
women lost only 26% of their babies when treated with progestin, 
but without morphine or other sedative. 

To test out the effect of progestin on the contractions of the hu- 
man uterus, a metreurynter bag was introduced into the uterus on 
the seventh day post partum and inflated sufficiently to stimulate 
weak uterine contractions, according to the method of Moir.” The 
bag was connected to a recording tambour by a long rubber tubing. 
The writing lever traced variations in uterine contractions on a 
slowly revolving drum. The effect of injections of estrin, progestin 
and pituitrin were studied. 

The insertion of a bag into the human post partum uterus at the 
seventh day is very easily done without anesthesia, since the cervix 
is sufficiently patulous to admit the folded bag and yet has con- 
tracted sufficiently to prevent the bag from being extruded into the 
vagina after moderate inflation. At the seventh day post partum, 
sufficient involutionary changes have taken place to obliterate the 
lower uterine segment, hence we considered that the contractions 
measured were those of the upper uterine segment. Ivy, Hartman and 
Koff,? Adair and Davis,* and others have shown that the lower uter- 
ine segment has no contractile power. Young and older primiparae 
and multiparae were used. 

In general, it may be said that there are many differences in the 
reactions of normal uteri which must be taken into account when 
evaluating the effect on uterine contractions of the injection of any 
stimulating or sedative substance. 

The patients complained only slightly about the injections or the 
length of the experiment. There was no fever or untoward reac- 
tion clinically in any of these patients and they were discharged 
from the hospital in the usual number of days. 

The normal response of a hollow organ to the presence of a 
 1Krohn, Leon, Falls, F. H., Lackner, Julius E., Am. J. Obs. and Gyn., 1935, 
29, 198. 

2 Moir, C., Brit. Med. J., 1932, 1, 1022. 

8 Ivy, A. C., Hartman, OC. G., and Koff, A., Am. J. Obs. and Gyn., 1931, 22, 388. 


4 Adair, Fred L., and Davis, M. E., Trans. of Am. Assn. Obs. and Gyn. and 
Abd. Surgeons, 1933, 46, 168. 
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foreign body in its lumen is peristaltic contraction to expel the ob- 
ject. Peristalsis of the gastrointestinal tract and painful uterine 
contractions in women who pass endometrial tissue or clots during 
menstruation, are examples of this action. 

The growing fetus and placenta must therefore stimulate the 
uterus to contract and expel its contents. That this does not occur 
in the majority of cases until the ninth month of pregnancy must 
be due to (a) deficient response of the uterus to the physiological 
stimulus, (b) under-production of the stimulating principles, or (c) 
to the action of some antagonistic substance which nullifies the ac- 
tion of the stimulating substance. 

It has been conceded by most observers that the substance which 
causes uterine contractions is pituitrin (posterior lobe extract), or 
some closely allied substance. Its physiological effect, both in initiat- 
ing and re-enforcing uterine contractions is well known. Hisaw* 
has demonstrated that progestin inhibits uterine contractions in the 
experimental animal. Morell® showed that the injection of progestin 
nullifies the effect of pituitrin. Corner and Allen’ conclusively 
proved that the lutein hormone is essential to prevent abortion of 
early pregnancy. Miklos* revealed that progestin in excess pro- 
longs gestation. 

Oestrin on the other hand, according to Brouha and Simonnet,® 
sensitizes the uterus to pituitrin, acting in this way as an antagonist 
to progestin. Hirst,*° Hofbauer,** Halban,” Antecki and Zwolin- 
ski,** Wolfsohn,** Weinzierl,*® et al. have used various preparations 
of the extract of corpus luteum in the treatment of threatened or 
habitual abortion in women, but none of these have used a standard- 
ized dosage of progestin. 

In our experimental work we used one rabbit unit ampoules of 
progestin carefully standardized. This inhibited uterine contrac- 
tions and prevented the oxytoxic action of 1 cc. of pituitrin given 

5 Hisaw, F. L., with Fevold, H. L., and Meyer, R. K., Physiol. Zool., 1930, 
3, 135. 

; 6 Morell, with Mazer, Charles, and Goldstein, Leopold, Clinical Endocrinology 
of the Female, W. B. Saunders Company, 1932, 62. 

7 Corner, G. W., and Allen, W. M., Am. J. Physiol., 1929, 88, 326. 

8 Miklos, L., Z. f. Gyndk., 1930, 54, 1755. 

9 Brouha, L., and Simonnet, H., Compt. rend. Soc. de biol., 1927, 96, 96. 

10 Hirst, J. C., 4 Manual of Gynecology, Philadelphia, 1925, W. B. Saunders Co. 

11 Hofbauer, J., Zentralbl. f. Gyndk., 1920, 44, 777. 

12 Halban, J., Miinchen. med. Wehnschr., 1921, 68, 1314. 

13 Antecki, S., and Zwolinski, T., Polska Gazeta Lekarska, 1928, 46, 845. 


14 Wolfsohn, H., Med. Welt., 1932, 6, 1616. 
15 Weinzierl, E., Med. Klin., 1933, 29, 563. 
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intramuscularly to women in the seventh day of the puerperium. 
This inhibiting action occurs whether progestin is given before the 
injection of pituitrin or after such injection has started the uterine 
contractions. Under the latter condition, the inhibiting effect be- 
comes apparent in a few minutes and lasts for at least 2 hours. 
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Presence of Vitamin C in Saliva. 


O. H. STUTEVILLE. (Introduced by C. J. Farmer.) 


From the Department of Chemistry, Northwestern University Medical School, 
Chicago. 


The presence of Vitamin C has been demonstrated in various 
body tissues: adrenal,’ pituitary,” ovary,’ and tumors ;* also the fol- 
lowing fluids: blood serum,’ cerebral spinal fluid,° aqueous humor,’ 
and urine.” ° 

Van Eekelen, e¢ al., reported biological tests of Vitamin C in 
urine.’ Johnson and Zilva fed urine to guinea pigs and found the 
biological value to equal the titrated value.® 

Saliva was secreted by chewing paraffin and 7.5 cc. of saliva was 
acidified with 2.5 cc. of 20% trichloracetic acid, then filtered. Two 
cc. of the filtfate was titrated with 2-6-dichlorophenolindophenol 
which was prepared by dissolving 10 mg. of the dye in 50 cc. of 
water. This was then standardized against an ascorbic acid 
(Cebione, Merck) solution, which had been previously standardized 
against a standard iodine solution. The estimation was made by 
titrating the dye solution into 2 cc. of filtrate until a definite pale 
pink color was obtained. 

KSCN was found not to interfere with the titration. 


1 Harris and Ray, Biochem., 1933, 27, 303 

2 Gough and Zilva, Biochem., 1933, 27, 1279. 

3 Same as No. 2, 

4 Boyland, Biochem., 1933, 27, 802. 

5 Van Eekelen, M., Emmerie, A., Josephy, B., Wolff, L. K., Klin. Wnuschr., 
1934, 13, 564. 

6 Harris, Ray, and Ward, Biochem., 1933, 27, 2011. 

7 Van Kekelen, M., et al., Tagung des Niederlandischer V. reins fur Physiologie 
und Pharmakologie, Dec. 18, 1933. 

8 Johnson and Zilva, Biochem., 1934, 28, 1393. 
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To further establish the presence of Vitamin C in saliva, a guinea 
pig which had been depleted for other purposes and was rapidly de- 
clining in weight was placed on a supplement of 4 cc. of saliva daily 
for 14 days, and later on 8 cc. for 11 days. The quantity of saliva 
fed did not cure the scurvy, but it prolonged the life of the animal 
and maintained the body weight above that of the initial value. The 
amount of Vitamin C given daily in 4 cc. of saliva, estimated by 


titration, averaged 0.010 mg.; the quantity being doubled with a 
supplement of 8 cc. 


Iowa Section 


State University of Iowa, May 17, 1935. 
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Factors Involved in Lactation and Rearing of Young. 


J. F. FEASTER anp VICTOR E. NELSON. 
From the Laboratories of Physiological Chemistry, Iowa State College. 


The work reported in this paper is a continuation of studies by 
Guest, Nelson, Parks, and Fulmer.’ These investigators demon- 
strated that rats grow at the normal rate with various single foods 
as the only sources of vitamin B. However, although reproduction 
was approximately normal on these diets, there was a high mortality 
of the young. Furthermore, a large number of females died during 
pregnancy or parturition on these diets, the mortality varying with 
the nature of the seed used as a source of vitamin B. The present 
paper reports additional data regarding the failure of lactation on 
certain synthetic diets. 

Oatmeal, yellow corn, white corn, and barley were each fed at a 
level of 60% as sole sources of vitamins B and G; likewise, wheat 
was fed at a 30% level as a source of these vitamins, and rice pol- 
ishings, wheat germ, rice bran, and corn germ were each incorpo- 
rated in the rations at levels of 10% as the only sources of vitamins 
Band G. The synthetic ration was composed of casein 18%, salt 
mixture 3.7%, butterfat 4.0%, cod liver oil 1.0%, varying amounts 
of the different individual foods, and dextrin to 100%. The differ- 
ent rations were fed to pregnant females transferred from the grow- 
ing ration to the experimental diets at the time of parturition. The 
data from these experiments show that the mortality of the young 
was in practically all cases very high. Only in a few instances was 
the weaning weight normal; and it was also found that a high wean- 
ing weight is not necessarily accompanied by a low mortality. 


1 Guest, A. E., Nelson, V. E., Parks, T. B., and Fulmer, E. I., Am. J. Physiol., 
1926, 76, 339. 
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Another series of experiments was performed to determine 
whether the foods above were deficient in vitamin B or vitamin G 
as far as lactation is concerned. To the diets in the first series of 
experiments was added 10% of autoclaved yeast as a source of 
vitamin G. The autoclaved yeast was prepared by moistening 
Fleischmann’s dried yeast with distilled water—so as to form a 
thick paste—and autoclaving for 5 hours at 15 lb. pressure; it was 
then dried at 80°C. The autoclaved yeast markedly reduced the 
mortality of the young and enhanced the weaning weight of the 
young from the mothers on the various seeds and products from 
seeds tested. Corn germ was an exception to this general state- 
ment, since in this case 10% of autoclaved yeast reduced the mor- 
tality only moderately and had no effect on the weight of the young 
at the time of weaning. Since the autoclaved yeast contained no 
vitamin B, it is evident that the factor or factors responsible for 
this favorable effect reside in the G fraction of the yeast. 

A preparation of vitamin B adsorbed on Fuller’s earth was pre- 
pared, and a preparation of vitamin G from hog liver was made; 
the effect of these preparations on lactation was studied when added 
to rations containing 60% yellow corn or 60% wheat as the only 
sources of Band G. The mortality of the young was not reduced 
by the addition of 0.318 gm. of the vitamin B fraction daily to the 
yellow corn ration, but it was reduced markedly by the daily addi- 
tion of 1.66 gm. of the vitamin G preparation to the yellow corn 
ration; furthermore, the weight of the young at the time of wean- 
ing was markedly increased by the latter addition. Similar results 
were obtained with the 60% wheat rations. Daily addition of 0.318 
gm. of vitamin B preparation to the 60% wheat ration had only a 
slight effect on mortality and no effect on the weight of the young 
when weaned. However, the addition of 1.66 gm. of the vitamin 
G preparation per day to the 60% wheat ration reduced mortality 
of the young to zero and increased the weaning weight by 90%. 

Experiments were then initiated to ascertain whether the 2 prepa- 
rations of vitamins B and G would suffice for normal growth, re- 
production, and lactation as the sole sources of these 2 vitamins. 
The basal ration had the same composition as the one employed for 
the previous experiments, except it contained 1.0% of wheat germ 
oil as a source of vitamin E. The preparations of vitamins B and 
G served as the only source of these vitamins in the diet. The rats 
were taken, from the growing ration at the time of weaning and 
placed on the experimental diets. The mortality of the young on 
most of these rations was very high. On the lower levels of the 
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vitamin B and vitamin G preparations the weaning weights were 
low; whereas, on the higher levels the weights of the young at the 
time of weaning were much greater. The weights of the young 
were less and the mortality greater than those obtained by supple- 
menting natural foods with the vitamin G preparation. This indi- 
cates that another factor or factors aside from vitamins B and G 
is necessary for lactation. The preparations were fed at levels of 
6 to 24 times the amount required for normal growth. The animals 
grew and reproduced normally but failed to rear their young. The 
unknown substance responsible for the favorable effects on lacta- 
tion is not inorganic in character. 
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Blood Loss During Normal Menstruation. * 


ADELAIDE P. BARER, W. M. FOWLER, anv C. W. BALDRIDGE. 


From the Department of Internal Medicine, State University of Iowa, Iowa City. 


During the course of iron balance studies on patients with hypo- 
chromic anemia, the amount of blood lost during menstruation was 
determined on several occasions. The figures obtained were sur- 
prisingly high but since no uniformity of opinion exists as to the 
normal menstrial loss an analysis of this was made on 50 women. 
The individuals selected were for the most part members of the 
hospital staff whose ages ranged from 19 to 43 years, who had no 
known menstrual.disorders and whose blood hemoglobin was at 
least 75% of normal (10.2 gm. per 100 cc.). 

Cellulo cotton pads were used in most cases although in a few 
instances a vaginal cup was utilized for the collection of the men- 
strual flow. This was analyzed for iron by a modification of the 
method of Reis and Chakmakjian,* and the result interpreted in 
terms of grams of hemoglobin on the assumption that this iron was 
derived entirely from hemoglobin. 

Blood hemoglobin determinations were made on all subjects sev- 
eral days after the menstrual period to avoid variations that may 
occur because of changes in the water balance and the consequent 
hydremia. These values ranged from 10.200 to 13.190 gm. per 
100 cc. of blood. 


* Supported in part by a grant from Eli Lilly & Co. 
1 Reis, F., and Chakmakjian, H. H., J. Biol. Chem., 1931, 92, 59. 
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The iron loss in these 50 individuals with supposedly normal 
menstrual periods varied from 3.84 to 78.4 mg. per period. This 
represents from 1.146 to 23.403 gm. of hemoglobin. If this is ex- 
pressed in terms of cubic centimeters of blood, calculated in each 
instance from the patient’s own hemoglobin content in grams per 
100 cc., it represents a loss of 9.39 to 207.28 cc. with a mean of 
36.7 cc. of blood per menstrual period. Much larger amounts of 
iron and hemoglobin were lost by the patients with hypochromic 
anemia even though they considered their menstrual periods to be 
entirely normal. 

The loss of 78.4 mg. of iron at each menstrual period would 
necessitate a daily iron retention of approximately 2.8 mg. to replace 
that lost by menstruation alone. The results of iron balance stud- 
ies, which are to be reported later, suggest that such a high iron 
retention is distinctly unusual with the average dietary intake of 
iron. This may explain the development of certain cases of idio- 
pathic hypochromic anemia. 
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Effect of Low Carbohydrate Diet on Glucose Tolerance in 
Spontaneous Hypoglycemia. 


B. B, CLARK anp J. A. GREENE. 


From the Laboratory of Pathological Chemistry and Department of Internal 
Medicine, State University of Iowa Medical School, Iowa City. 


Since it was first pointed out by Gibson* that hypoglycemic symp- 
toms not artificially produced may constitute a definite clinical 
entity, there has arisen considerable controversy as to the treatment 
of spontaneous hypoglycemia (or “hyperinsulinism”). Such views 
are that medical therapy is valueless and that relief of symptoms 
can be obtained only by surgical removal of a portion of the pan- 
creas (or tumor of the pancreas’), frequent feedings of carbohy- 
drates are indicated,* and that the diet should be low in carbohydrate 
and high in fat.* One investigator has suggested the use of insulin 


1 Gibson, R. B., and Larimer, R. N., J. Am. Med. Assn., 1924, 82, 468. 
2 Wilder, R. M., International Clin., 1933, 2, 1. 

3 Gammon, G. D., and Tenery, W. C., Arch. Int. Med., 1931, 47, 829. 
4 Harris, Seale, J. Am. Med. Assn., 1933, 101, 1958. 
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to diminish the glucose tolerance® which was observed to occur in 
insulinized non-diabetic patients by Paul, Clark, and Gibson.° 
This communication reports the diminution of glucose tolerance 
and the relief of symptoms in 2 cases of mild to moderately severe 
spontaneous hypoglycemia with a low carbohydrate high fat diet. 


Case 2. F.F. 
Blood Sugar Remarks 


59 


50 gm. glucose 
50 2) 


Severe symptoms 


Symptoms milder 


Patient on high fat diet since 


10-4-32 


78 
189 
226 
217 
189 
170 
140 
124 
204 
200 
170 
142 


50 gm. glucose 


50 ’? ) 


No symptoms dur- 
ing test 


TABLE I. 
Effect of Low Carbohydrate Diet on the Glucose Tolerance in Spontaneous 
Hypoglycemia. 
Case 1. P.H. 
Time Blood Sugar Remarks Time 
10-24-32 Mild symptoms 10-4-32 
8:00 66 50 gm. glucose 5:00 
8:30 150 8:00 
9:00 159 8:30 
9:30 124 9:00 
10:00 98 9:30 
10:30 55 Hunger, weakness 10:00 
10:45 50 gm. glucose 10:30 
11:00 131 Symptoms disap. 11:00 
11:30 129 11:30 
12:00 118 3-17-33 
12:30 52 Severe symptoms 
1:00 55 8:00 
1:30 qa Symptoms milder 8:30 
1:45 10 gm. glucose 9:00 
2:00 95 Symptoms cleared 9:30 
Put on high fat diet 10-24-32 10:00 
10-11-33 10:30 
8:00 124 50 gm. glucose 11:00 
8:30 189 11:30 
9:00 204 12:00 
9:30 179 se 12:30 
10:00 138 1:00 
10:30 78 Severe hunger 1:30 
10:45 50 gm. glucose 
11:00 114 
11:30 170 
12:00 155 “SS 
12:30 104 
1:00 79 Slight hunger 
1:30 77 Tremor 
2:00 95 Feeling better 


High fat diet plus 3 slices bread since 
10-11-33 


10-18-34 

8:00 112 50 gm. glucose 

8:30 189 

9:00 221 

9:30 157 

10:00 109 

10:30 78 

11:00 72 Slight hunger and 

tremor 
11:30 82 Feeling better 


5 John, H. J., Endocrinology, 1933, 17, 583. 


6 Paul, W. D., Clark, B. B., and Gibson, R. B., Proo. Soc. Exp. BioL. AND 


Mep., 1932, 30, 353. 
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The clinical diagnosis and progress of these cases were confirmed 
by use of the double glucose tolerance test described by Hamman 
and Hirschman." Blood sugars* were obtained every 30 minutes 
during the test. Two 50 gm. glucose meals were given 234 to 
3 hours apart. The detailed account of these experiments is given 
in the following protocols, and the effect of the diet upon the glu- 
cose tolerance curves is summarized in Table I. 


Case tr. A white male, aged 32, entered the University Hospital 
on 10-21-32. The symptoms were of 5 years’ duration and consisted 
of attacks of heart palpitation which were preceded by nervousness, 
weakness, apprehension, shaking, perspiration and extreme hunger, 
occurring usually 2 to 3 hours after meals. The symptoms per- 
sisted in spite of treatment for heart disease and even after thy- 
roidectomy. The physical examination was essentially negative. 
The basal metabolism was plus 14%. 

The symptoms decreased after the patient had followed a daily 
diet of protein 60 gm., carbohydrate 60 gm., and fat 210 gm. for 
one year, and it will be noted from Table I that the glucose toler- 
ance decreased. The maximum and minimum blood sugars on 
10-21-32 were 159 and 52 mg. respectively, while on 10-11-33, one 
year later, they were 204 and 77 mg. The glucose tolerance and 
symptoms were practically unchanged after 3 slices of bread had 
been added to the diet. The patient reported on May 7, 1935, after 
7 months on a general diet, that the frequency and severity of the 
previous attacks were again evident, particularly after a meal rich 
in carbohydrates. 

Case 2. A white male, aged 48, entered the hospital on 9-29-32 ; 
had had attacks of weakness and jaundice at 3 to 4 month 
intervals for 6 years. The attacks of jaundice had gradually de- 
creased while those of weakness had increased in frequency and 
severity. The weakness usually occurred 2 to 3 hours after meals 
and was accompanied by dizziness, but there was no history of per- 
spiration, hunger or nervousness. The physical examination and 
laboratory findings revealed nothing of significance. The glucose 
tolerance, 5 days after admission, was increased with a minimum 
blood sugar of 37 mg. A daily diet of protein 60 gm., carbohydrate 
60 gm., and fat 210 gm. was followed for 5 months with complete 
relief of symptoms and a marked diminution in glucose tolerance. 
The minimum blood sugar on 3-17-33 was the fasting one of 78 


7 Hamman, L., and Hirschman, I. I., Bull. Johns Hopkins Hosp., 1919, 30, 306, 
8 Gibson, R. B., Proc. Soc. Exp. Biot. AND Mep., 1930, 27, 480. 
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mg. and the maximum 226 mg. one hour after the first 50 gm. of 
glucose. 

The etiology of spontaneous hypoglycemia has been generally re- 
garded as an over production of insulin, and while in a few cases 
tumors of the pancreas have been demonstrated,’ other cases have 
shown normal pancreatic tissue.*? Other possible causes of hypo- 
glycemia should not be ignored. Experimental work has demon- 
strated hypophysectomized animals are very susceptible to spon- 
taneous hypoglycemia™ and to a less extent adrenalectomized ani- 
mals.’? The liver itself may be the controlling factor both physio- 
logically** and pathologically.** 

The medical treatment of hyperinsulinism with low carbohy- 
drate high fat diets seems very rational. The decrease in glucose 
tolerance on such a diet was first shown by Sweeney” and verified 
by many workers; the experiments reported here show it clearly. 
That high carbohydrate or repeated ingestion of glucose under ap- 
propriate conditions stimulate the glucose tolerance has been shown 
in normals by Hamman and Hirschman’ and others, and in diabetics 
by Gibson*® as well as by others. It would seem logical then to 
expect that cases of hyperinsulinism would show a reduction of 
glucose tolerance and relief of symptoms by the use of a low carbo- 
hydrate diet, while certain other cases of spontaneous hypogly- 
cemia may not respond to such treatment. 

Summary. The marked improvement in symptoms and glucose 
tolerance curvés in 2 cases of spontaneous hypoglycemia (hyperin- 


sulinism) are reported following diets high in fat and low in carbo- 
hydrate. 


9 Wilder, R. M., Allan, F. N., Power, M. H., and Robertson, H. E., J. Am. 
Med. Assn., 1927, 89, 348. 

10 Finney, J. M. T., and Finney, J. M. T., Jr., Ann. Surg., 1928, 88, 584. 

11 Houssay, B. A., and Biasotti, A., Endocrinology, 1931, 15, 511. 

12 Barnes, B. O., Scott, V. B., Ferrill, H. W., and Rogoff, J. M., Proc. Soc. 
Exp. Biot. AND Mep., 1934, 31, 524. 

18 Soskin, 8., Allweiss, M. D., and Cohn, D. J., Am. J. Physiol., 1934, 109, 155. 

14 Best, C. H., Ferguson, G. C., and Hershey, J. M., J. Physiol., 1933, 79, 94. 

15 Sweeney, J. S., Arch. Int. Med., 1927, 40, 818. 

16 Gibson, R. B., Proc. Soc. Exp. Bron. and Memp., 1929, 26, 449; J. Lab. and 
Clin. Med., 1929, 14, 597. 
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Dextrose in Malnutrition. 


GENEVIEVE STEARNS, RUTH CATHERWOOD anp ABRAHAM KANTROW, 
(Introduced by P. C. Jeans.) 


From the Department of Pediatrics, State University of Iowa, Iowa City. 


It has been observed that children with malnutrition and an ac- 
companying diarrhea usually have a markedly impaired ability to 
digest fats and complex carbohydrates, even though these children 
may not exhibit all the symptoms characteristic of celiac disease. 
In view of these findings it seemed possible that the ability to utilize 
fats and starches might be impaired in malnutrition of less severe 
degree. 

To test this hypothesis, 5 children from 8-13 years old and from 
10-20% underweight were used as subjects. These children were 
underweight presumably because of lack of proper food. Four of 
the 5 had hypertrophied tonsils ; no other abnormality was observed. 
Three types of diet were used: a “normal diet,’ similar to the cus- 
tomary hospital diet; a “fat diet” containing increased amounts of 
butter and cream, and with a F.A:G ratio of 1.5:1, supposedly be- 
low the ketogenic level. The third or “dextrose diet” was the diet 
used in the treatment of celiac disease in this clinic; rich in pro- 
tein, minerals and vitamins, very low in fat, and containing the 
carbohydrate almost wholly in the form of dextrose. The quantities 
of dextrose ingested daily varied from 220 gm. for the smallest 
child, to 445 gm. for the largest boy. Each child was given at 
least 2 diets, one child received each of the 3 in turn. The perti- 
nent data as to gains in weight are shown in Table I. 


TABLE I. 
Gain in Weight in Relation to Type of Diet and Caloric Intake. 


40 to 50 eal. per Ib. 50 to 60 eal. per Ib. 


Ay. intake Av. intake 
Ay.days cal. Avy. gain Av.days cal. Av. gain 
Type of No. per per lb. lb. No. per per lb. lb. 
Diet periods period perday per day periods period perday per day 
Co Beatie 4 9 48.1 .02 7 9 55.4 31 
Normal 2 10 43.6 04 3 11 52.0 19 
Dextrose 5 10 46.6 .04 6 9 53.3 45 
4* 12 46.6 7 


*Omitting one 3-day period wherein diet was decreased 500 calories. 


Consistent and satisfactory gains were rarely observed on any diet 
if the caloric intake was below 45 calories per pound body weight; 
regular gains were the rule whenever the daily intake was greater 
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than 50 calories per pound. With any caloric intake, however, the 
largest and most consistent gains were made when the children were 
given the dextrose diet. To achieve a similar gain from the fat 
diet, from 250 to 500 additional calories per day were needed. Un- 
doubtedly, during the first few days of the dextrose diet, a consider- 
able portion of the weight gain could be ascribed to water retention ; 
the gain thus made was not subsequently lost, however, and the very 
high nitrogen retentions observed indicate that this first water 
storage was soon replaced by nitrogenous tissue. When the chil- 
dren became normal in weight, a change to the general hospital diet 
did not occasion any loss of weight. 

No child showed a glycosuria at any time during the study. One 
of the 5 children excreted more than 100 mg. of “acetone bodies” 
daily when given the “fat diet”. Sugar tolerance curves at the end 
of each dietary period were as predicted; the highest rise of blood 
sugar after the fat diet, the lowest after the dextrose diet. No ill 
effects of any kind were observed from the ingestion of these large 
amounts of dextrose. 

It is concluded that a diet rich in protein, minerals and vitamins, 
low in fat and containing its carbohydrate largely in the form of 
dextrose is best suited to produce rapid and consistent gain in weight 
of undernourished children. The caloric intake should be above 
50 calories per pound of body weight. 


&, 
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Retention of Calcium.by Infants Fed Evaporated Milk Containing 
Cod Liver Oil Concentrate. 


P. C. JEANS anp GENEVIEVE STEARNS. 


From the Department of Pediatrics, State University of Iowa, Iowa City. 


This report concerns the quantities of calcium retained and the 
growth in length and weight of 5 white infants fed evaporated milk 
containing the unsaponifiable fraction of cod liver oil (Zucker con- 
centrate) in an amount which allowed 400 U.S.P. units of vitamin 
D to the reconstituted quart. When the experiment was started one 
infant was 11 weeks, one 6 weeks, and the remaining 3 infants 10 
to 20 days of age. The vitamin D intake of the youngest infants 
was 245 units daily ; the maximum intake was 400 units a day. The 
intakes and retentions of calcium per kilogram of body weight are 
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Calcium Fetentions (19. per 4g. per Day 


100 120 Wo 160 180 200 
Cale1um Intake 


179. per kg. per Lay 
Fig. 1. 

plotted on the chart. For comparison are shown average values 
from former observations. The solid line shows the average cal- 
cium retentions of infants given 340 U.S.P. units of vitamin D 
daily as cod liver oil and represents 200 periods of study of 24 in- 
fants ; the dotted line shows the average retentions from 135 U.S.P. 
unit milk (60 to 135 units daily) as determined from 40 periods of 
study of 7 infants. The quantities of calcium retained from any 
given intake of the 400 unit milk were within the range observed in 
infants to whom 340 units of vitamin D as cod liver oil were given 
daily, and the average values for each intake range is approximately 
the same as that of the large control group, but about 10 mg. per 
kilo higher than the average retentions observed when 135 unit 
milk was given a similar group of infants.” 

The serum calcium values varied from 10.4 to 12 and the serum 
phosphorus from 5.7 to 7.2 mg. per 100 cc.; the average values were 
11.0 and 6.3 mg. per 100 cc., respectively. The rate of growth of 


1 Jeans, P. C., and Stearns, G., Proc. Soc. Exp. Bron. anD Mep., 1934, 31, 1159. 
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each infant, both in length and weight, was above the Kornfeld* 
average, and equal to the average rate of growth of the infants 
given 340 units of vitamin D daily. No infant developed rickets ; 
dentition was early and muscular development excellent. 

It is concluded that milk containing cod liver oil concentrate 
(Zucker) sufficient to allow 400 U.S.P. units of vitamin D to the 
reconstituted quart, allows high retentions of calcium, prevents the 
development of rickets, and permits excellent growth and develop- 
ment of the infants. 


2 Kornfeld, W., Z. fiir Kinderhetlkunde, 1929, 48, 202. 


Pacific Coast Section . 


University of California, May 4, 1935. 
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Bacterial Antifibrinolysins. * 


MICHAEL DOUDOROFF. (introduced by W. H. Manwaring.) 


From the Laboratory of Bacteriology and Experimental Pathology, Stanford 
University, California. 


The specific antihuman fibrinolysin formed or secreted by cer- 
tain strains of Streptococci is presumably one of the main factors 
causing the rapid spread of certain streptococcus infections on or 
within human tissues. The effect of associated bacterial species on 
this aggressive chemical factor, therefore, is of practical clinical 
interest. 

To study such effects, an arbitrary dose of streptofibrinolysin was 
added to chloroformed broth cultures of the commoner associated 
microorganisms. At various times after this addition the fibrino- 
lytic titers of the resulting mixtures were determined. Data thus 
obtained are recorded in Table I. 

From the table it is seen that there is a suggestive parallelism 
between the destruction of the fibrinolysin and the power of the 
associated microorganisms to liquefy gelatin. Clinically important 
exceptions to this rule are: Staph. aureus (2 strains), Cl. welch 
and Cl. oedematiens-maligni, which liquefy gelatin but are without 
demonstrable antifibrinolytic action. 

The table further shows that the antifibrinolysin in certain bac- 
terial cultures is partially or completely destroyed by heating to 
60°C. for 30 minutes. All but one of the antifibrinolysins thus far 
tested are destroyed quantitatively by heating to 100°C. for 5 
minutes. 

Heating a non-lytic fibrinolysin-antifibrinolysin mixture to 100°C. 
for 5 minutes will not restore its fibrinolytic function. Such a 


* Work supported in part by the Rockefeller Fluid Research Fund of Stanford 
University School of Medicine. 
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TABLE I. 
Destruction of Strepto-fibrinolysin by Associated Bacteria. 


Chamberland (1 8) filtrate of a 24-hour broth culture of a fibrinolytic strain 
of Streptococcus hemolyticus, heated to 100° C for 5 minutes to destroy possible 
living organisms, was diluted with 0.8% NaCl-solution to form a stock reagent 
containing 20 minimum fibrinolytic units per cc., the lytic unit being determined 
by the serum-free fibrin-clot technic of Tillett and Garner.1 Samples of this 
stock lysin were added to equal volumes of 48-hour broth cultures of the micro- 
organisms to be tested and a drop of chloroform added to each mixture to inhibit 
bacterial growth. The mixtures were incubated at 37° C for 24 hours, and the 
rate of destruction of the fibrinolysin determined by the serum-free fibrin-clot 
technic. 

The following arbitrary symbols are used to record results: +-+-+-+, cultures 
causing at least 90% destruction of the fibrinolysin by the end of one hour; 
+++, by the end of three hours; ++, six hours; +, 24 hours; +, 50% destruc- 
tion by the end of 24 hours; and 0 no demonstrable reduction in fibrinolytic titer. 


Titer of heat- 
inactivated cultures 


—___—___—_——— Gelatin 
Antifibrino- 60°, 100°, lique- 
Bacterial strains tested lytic titer 30min. 5 min. faction 


Non-fibrinolytic Strep. hemolyticus (8 
strains) 0 

Non-fibrinolytie Strep. hemolyticus (1 
strain) 

Non-hemolytie Streptococci (26 strains) 

Strep. viridans (2 strains) 

Strep. liquefaciens (1 strain) 

Strep. liquefaciens (1 strain) 

Staphylococcus albus (1 strain) 

Staphylococcus aureus (1 strain) 

Staphylococcus aureus (2 strains) 

Dip. pneumoniae (5 strains) 

Kleb. pneumoniae (2 strains) 

C. diphtheriae (2 strains) 

Esch. coli (2 strains) 

Eberth. typhi (1 strain) 

S. dysenteriae (1 strain) 

Proteus vulgaris (2 strains) 

Proteus vulgaris (1 strain) + 

Ps. fluorescens (1 strain) ~.. + 

Ps. aeruginosa (2 strains) + 

Ps. cyanogena (1 strain) 

B. anthracis (1 strain) 

Cl. welehii (1 strain) 

Cl. oedematiens-maligni (1 strain) 

Cl. sporogenes (1 strain) +++4++ 44++ 

Cl. histolyticum (1 strain) ++4+-4+ + 


+ 
+ 
+- 
t 
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+ 
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+ 
+ 
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++ 
+4+t 
++ 
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restoration would be logical if the coctostable fibrinolysin were 
merely bound or inhibited by the coctolabile antifibrinolysin. 

None of the associated bacteria thus far tested increase the lytic 
action of streptofibrinolysin. 


1 Tillett, W. S., and Garner, R. L., J. Exp. Med., 1933, 58, 485. 
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Specificity of Hybrid Proteins. * 


AUGUST G. ZOET. (Introduced by W. H. Manwaring.) 


From the Laboratory of Bacteriology and Experimental Pathology, Stanford 
University, California. 


As a result of crossing female domestic Ring doves with males 
of an Asiatic species, Irwin’ reports the emergent evolution of a 
new protein specificity in hybrid doves, no trace of which is demon- 
strable in the erythrocytes of either parent. 

To throw light on the probable immunochemical mechanism in- 
volved in this apparent non-conformity with Mendelian laws, we 
have tried to produce analogous test-tube hybridizations between 
proteins of 2 widely different animal species. 

Serum proteins of the horse and domestic swine were selected 
for this purpose. To bring about rapid hybridization between these 
proteins, horse serum and swine serum were mixed in equal pro- 
portions, the resulting mixture diluted with 3 volumes of distilled 
water and then heated to 120°C. for 30 minutes. After cooling, the 


TABLE I. 
Titration with Antihybrid Rabbit Precipitin. 


A. First Column: 0.2 ec. 50% antihybrid rabbit serum, plus 0.2 ec. serial dilu- 
tions of horse-swine hybrid proteins; incubator 2 hours; ice-chest over night; re- 
sulting precipitates estimated quantitatively (4+, ++, +++, ++++). 
t, opalescence without demonstrable precipitate. 0, no demonstrable reaction. 

Second column: Parallel tests with a fresh (7. e., non-hybridized) mixture of 
the control preparations of horse serum and swine serum. 

B. Retests with the same antiserum after specific absorption or removal of the 
anti-horse and anti-swine precipitins by incubating for 2 hours in the presence of 
a 1:80 dilution of a fresh (7. e., non-hybridized) mixture of horse serum and 
swine serum. 


A. Tests with native anti- B. Parallel tests with reduced 
hybrid precipitin antihybrid precipitin 
Serial —_—— 
dilution Horse-swine Horseserum-+  Horse-swine Horse serum + 
of antigen hybrid proteins swineserum hybrid proteins swine serum 

1:404 ++++ + +4+4++ t 
1:80 +4+++ 4 +4+4+ 0 
1:160 +4+4++ 0 +4+++ 0 
1:320 +++ 0 t= 0 
1:640 t 0 t 0 
1:1280 t 0 0 0 
1:2560 0 0 0 0 


*Work supported in part by the Rockefeller Fluid Research Fund of Stanford 
University School of Medicine. 
1 Irwin, ‘R. R., Proc. Soc. Exp. Bron. AND MeEp., 1932, 29, 850. 


+To change these dilutions into conventional titers, multiply the denominators 
by 10. 
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osmotic pressure was restored to normal by the addition of NaCl. 
As controls, unmixed horse serum and swine serum were similarly 
diluted, heated and restored to normal osmotic pressure. 

Rabbits were immunized against the artificial horse-swine hybrid 
serum. A typical set of serological tests with the resulting anti- 
hybrid precipitin is recorded in Table I. 

From the table it is seen that the artificial horse-swine hybrid 
serum contains one or more specific factors not present in horse 
serum or swine serum, 

If an analogous fusion of paternal and maternal protein specifici- 
ties takes place during sexual reproduction, the apparent emergent 
evolution of one or more new protein characters in certain hybrids 
would be in accord with Mendelian laws. 

The above data are consistent with the current theory that the 
specific antigenicity of a given biological product is not determined 
solely by its specific haptene content, but is largely dependent on the 
topographical distribution of these haptenes on or within colloidal 
molecules. 
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lodine Values and Total Lipids of Leprous Human Blood Sera.* 


HAMILTON H. ANDERSON anp JEANETTE VAN D. ANDERSON. 


From the Pacific Institute of Tropical Medicine, Hooper Foundation for Medical 
Research, and the Pharmacologic Laboratory, University of California Medical 
School, San Francisco. 


Recent renewed interest in serum lipid changes relative to the 
therapeutic effects of various unsaturated oils in skin diseases* 
prompted us to determine the iodine values and serum lipids of 
leprous patients receiving chaulmoogra therapy. Unsaturated oils, 
in addition to those of the chaulmoogra group, have been used with 
some success in leprosy, notably olive, cod liver, dilo, soy bean, 
margosa, and coconut, according to Cole.” De Vera has shown 

*In cooperation with the Health Department of the Panama Canal and the 
Gorgas Memorial Laboratory, Panama; through the courtesy of Dr. H. ©. Clark, 
Col. J. F. Siler, Dr. D, P. Curry, Dr. Ezra Hurwitz, and Mr. Everett Jacob. Sup- 
ported in part by Eli Lilly and Co., Indianapolis, Indiana. 

1 Hansen, A. E., Proc. Soc. Exp. Bron. aND Mxp., 1933, 30, 1198; ibid., 1933, 
31, 160, 161. 

2 Cole, H. I., Intern. J. Leprosy, 1933, 1, 159. 
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that in a series of oils of diminishing saturation, the greater the 
unsaturation, the greater is the therapeutic action.® Walker and 
Sweeny* demonstrated that unsaturation is but partly responsible 
for the in vitro activity of non-chaulmoogra oils. The mechanism 
of action of non-chaulmoogra unsaturated oils has been studied in 
other skin diseases recently. Hansen found the iodine values of the 
blood in infantile eczema to be abnormally low. By administering 
linseed oil in large amounts an increase of the degree of unsatura- 
tion was noted which paralleled clinical improvement. 

The blood plasma lipids in leprosy have been studied by Paras’ 
working at Culion in the Philippine Islands. Quoting Rogers, who 
suggested an increased lipolytic activity of the blood as a result of 
treatment, Paras postulates that the blood lipoids would tend to 
increase in rapidly improving cases of leprosy, in which the myco- 
bacteria are presumably destroyed in large numbers. In untreated 
and treated groups showing little or no improvement, and in which 
the mycobacteria continue to multiply, the blood lipoids would tend 
to remain low. While Paras’ findings did not support his hypothesis 
he felt that the possibility was of sufficient importance to warrant 
further study. He found, incidentally, in untreated cases low values 
for total blood lipoids, and in treated (“‘positive’’) cases, values but 
slightly lower than normal were noted, while in treated (“‘negative”’ ) 
patients the lipoids were within normal limits. One of the possi- 
bilities suggested by these findings was, according to Paras, “that 
the leprosy bacilli attempt to protect themselves from the destruc- 
tive action of the defense mechanism of the body by utilizing part 
of the plasma lipoids’’. 

We have had an opportunity to examine the blood sera of pa- 
tients with “‘cutaneural’’ (7. e., mixed) leprosy at the Palo Seco 
Leper Colony at Panama. Determinations of fatty acid unsatura- 
tion in terms of iodine values were made following the method of 
Page, Pasternak, and Burt® and are shown in Table I together with 
the total lipids in various groups of patients. Since anemia, malnu- 
trition, and nephritis are thought to cause lipemia,’ average hemo- 
globin findings and weights are recorded. All patients were ex- 
amined for evidence of kidney damage and those reported had 


3 de Vera, B., J. Phil. Isl. Med. Assn., 1925, 5, 374. 

4 Walker, E. L., and Sweeney, M. A., J. Infect. Dis., 1920, 26, 238. 

5 Paras, H. M., J. Phil. Isl. Med. Assn., 1931, 11, 1. 

6 Page, I. H., Pasternak, L., and Burt, M. L., Biochem. Z., 1930, 2238, 445, 

7 Peters, J. P., and Van Slyke, D. D., Qualitative Clinical Chemistry, Vol. 1, 
Interpretations, Williams and Wilkins Co., Baltimore, 1931. 
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normal phenolsulphonphthalein excretion. The level of total lipids 
supposedly increases with age, but our data do not show this trend 
in leprosy. All patients exhibited acid-fast organisms in the nasal 
mucosa or in skin biopsy material. 

Analyzing the findings presented, we note abnormally low iodine 
values in early “‘cuta-neural” leprosy, 3 untreated cases exhibiting 
numbers of 40.0, 41.6, and 44.4 respectively. The total lipids are 
above the normal range. Clinically improving cases have slightly 
higher iodine values and lower total lipids, which might be explained 
by the higher average dosage of chaulmoogra esters given. Ad- 
vanced treated cases of leprosy show greater unsaturation of the 
blood fatty-acids and lower total lipids, but again the findings are 
masked by the large amounts of chaulmoogra administered. 

A possible explanation of the decrease in unsaturated blood fatty 
acids in the early leprosy is that since the Mycobacterium leprae 
requires such substances in its metabolism there may occur a gradual 
depletion in the tissues of these unsaturated acids, and a resultant 
lowering of the blood levels as equilibrium is reached. There does 
not seem to be a marked increase in iodine values in cases improving 
under extensive treatment with chaulmoogra esters as has been noted 
in infantile eczema treated with linseed oil. In fact, the 3 highest 
numbers—108.0, 120.4, and 129.3—occurred in treated patients 
rapidly becoming worse. This might indicate that the unsaturated 
chaulmoogric acids (iodine value of U.S.P. chaulmoogra oil 98- 
104) are utilized by the Mycobacterium leprae or are converted into 
a substance suitable for its growth and development. Such a cir- 
cumstance would prevent the concentration of unsaturated fatty 
acids in the blood of patients receiving relatively large amounts of 
chaulmoogra. 

Summary. The blood of 53 “cuta-neural” (7. e., mixed) cases 
of leprosy were examined. The average iodine value for the group 
was 58.5 + 15.9, the total lipids being 0.805 + 0.161 Gm./100 cc. 
Early “cuta-neural” leprosy and cases improving under chaul- 
moogra therapy exhibited higher unsaturation of the fatty acids 
but lower lipids than did the blood of more extensively treated ad- 
vanced cases which were stationary or progressing. 
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Testicular Hormones and Sebright Plumage.* 


Cc. H. DANFORTH. 


From the Department of Anatomy, Stanford University. 


There are recognizable in the fowl 3 intergrading types of plu- 
mage, usually designated as hen-feathering, cock-feathering, and 
capon-feathering. The capon type, which does not occur normally 
in nature is, in effect, an exaggeration of the male form. It appears 
following the complete removal of testes or ovaries. Hen-feather- 
ing occurs in the presence of an adequate amount of functional 
ovarian tissue (native or grafted) in any individual, so far as 
known, without regard to breed or sex. It may also be induced by 
the injection of certain hormones, such as thyroxin, and occurs 
normally in males of certain breeds, notably Sebrights. 

Attempts to interpret these phenomena have led to 2 not wholly 
concordant views. One group of investigators’ has postulated 
differences in testicular hormones, pointing out that the degree of 
cock-feathering varies in different races, but that in all races the 
male is less elaborately feathered than the corresponding capon. 
Others have questioned the differential effect of testicular hormones 
on plumage. Roxas’ found that exchange of testes between hen- 
feathered andscock-feathered males had no effect on the plumage of 
either. Gallagher, Domm and Koch® have recently reported that 
purified testicular hormone, while having no effect on capons of 
cock-feathered strains, readily induces hen-feathering in Sebright 
capons. They interpret these findings as indicating merely somatic 
differences in response to the same hormone. Results following 
skin transplantation,* while for the most part supporting this con- 
tention, afford some indication of racial differences in the hormones 
themselves. The question is obviously still open, and calls for a 
more nearly quantitative analysis. The following experiments only 
partially meet this need. 


*Supported in part by a grant from the Rockefeller Fluid Research Fund to 
the Stanford University School of Medicine. 

1 Benoit, J., Arch. Zool. Exper., 1932, 73, 1; Pezard, Sand et Caridroit, Arch. 
de Biol., 1926, 36, 541; Morgan, T. H., Carnegie Inst. Washington Pub., 258. 

2 Roxas, H., J. Hap. Zool., 1926, 46, 63. 

3 Gallagher, T. F., Domm, L. V., and Koch, Fred ©., J. Biol. Chem., 1933, 
100, xlvii. 

4 Danforth, C. H., Biol. Gen., 1930, 6, 99. 
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Three 5¥2-months-old cockerels of Sebright type, full brothers, 
and very similar in appearance, were used for a gonadectomy test. 
In A the testes were left undisturbed, in B both were removed, and 
in C one was removed. A and C remained hen-feathered and nor- 
mal as to comb and reactions; B became a typical capon with abun- 
dant plumage. After a year the greater part of the remaining 
testis was removed from C, following which his comb diminished 
and he became capon-like in behavior and plumage. A few months 
later, however, his comb returned to normal, he became masculine 
in behavior and acquired a fairly good type of cock-feathering. C 
remained in appearance a cock-feathered male till he was killed 
some 3 years later. All 3 birds were autopsied at about 5 years of 
age. A had normal testes, B no testicular tissue, and C a small 
nodule. In plumage they were, respectively, hen-feathered, capon- 
feathered and cock-feathered. A and C had normal combs and had 
been cocky in bearing, B was a typical capon. This would seem to 
indicate that the type of plumage produced by a Sebright soma may 
be directly associated with the amount of functional Sebright tes- 
ticular tissue; that in this case there is a purely quantitative relation 
between testicular output and type of plumage. 

Another capon of Sebright type was grafted on the breast with 
bits of testis from a cock-feathered strain. After a few months 
his comb increased appreciably and he acquired a plumage that was 
definitely more that of a cock than that of a capon. With minor 
fluctuations, he continued in this condition for two years, at the end 
of which time he was given injections of a potent extract of beef 
testis on two successive days. Feathers developing at the time of 
these injections showed characteristic diamond shaped “feminized” 
areas, which is quite in agreement with the findings of Gallagher, 
Domm and Koch. This bird had a graft of female skin (bearing 
at the time feathers of male type) which responded to the testicular 
hormone even more definitely than did the skin of the host. In this 
case it would seem that derivatives from testes of bulls and of cock- 
feathered male fowls may be made to augment each other in the 
production of hen-feathering in a Sebright. Finally, after the ef- 
fects of this treatment had worn off, the same bird was given daily 
injections of 200 rat units of gonadotropic hormone’ over a period 
of 17 days, at the end of which time testicular material weighing 
about a gram and showing all stages of spermatogenesis was re- 
moved from the breast. Feathers developed during the period of 


Be lg ae TI aa es, es Ee ee 
5I am greatly indebted to Dr. H. H. Cole for a very generous supply of 
gonadotropic hormone. 
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gonadotropic injections were influenced in the same direction, and 
to about the same degree as those influenced by beef testes. They 
fell short of being fully of the hen type. Following removal of the 
grafted testis new feathers were of the capon type, similar to those 
developed before testicular grafting or injection. Following a sec- 
ond testicular graft, feathers completely of the hen type were pro- 
duced by both grafted and host skin. 

These observations are essentially in accord with the findings 
(but not necessarily with the conclusions) of most students of this 
subject. It appears to the present writer that there are probably both 
somatic and endocrine variables, that the testicular secretion of 
hen-feathered and cock-feathered male are not precisely equivalent, 
at least quantitatively, and that thresholds of response are not so 
distinct as has sometimes been supposed. Further, the rather sim- 
ilar manifestations following injection of mammalian testicular ex- 
tract and excessive stimulation of an avian testicular graft does not 
afford evidence of sufficient delicacy to warrant the conclusion that 
the bull and cock produce identical testicular hormones. 
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Two Gonadotropic Substances in Mare Serum.* 
N 


F. J. SAUNDERS anp H. H. COLE. 


From the College of Agriculture, University of California, Davis. 


The finding by Cole and Hart* that there is no relationship be- 
tween the activity of mare serum when administered alone and its 
activity when combined with pituitary synergist,+ led them to be- 
lieve that there are two gonadotropic substances in mare serum. 
More convincing evidence is now at hand. We have been able to 
make potent pregnancy serum completely ineffective when given 
alone without destroying its synergistic properties. This has been 


* The chemical work described here was carried out in the Department of 
Biochemistry of the University of California under the supervision of Dr. D. M. 
Greenberg. 

1 Cole, H. H., and Hart, G. H., Proc. Soc. Exp. Biot. AND MED., 1934, 32, 370. 

+ This pituitary synergist was prepared after the method of Evans et al.2 and 
probably is an impure preparation of the follicle-stimulating hormone of Feyold 
and Hisaw. 


2 Evans, H. M., Simpson, M. E., and Austin, P. R., J. Exp. Med., 1933, 58, 545. 
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accomplished by several diverse methods. After treatment with 
H.2S and subsequent incubation at 37°C., the serum when given 
alone has no effect on the ovaries of immature rats, but when this 
serum is combined with pituitary synergist, marked augmentation 
occurs as is shown in Table I. 


TABLE I. 
Material Amount injected Ovarian weight, mg. 

Serum treated with HS not incubated IKK 163 

(is ee ’? HS and a 144 ee. 13 
Pituitary synergist 2 mg. 25 
Serum treated with HS 

and ineubated combined 1% ee. 
Pituitary synergist 2 mg. 48 


We interpret this as meaning that one substance has been de- 
stroyed by this treatment. The substance destroyed was capable of 
affecting the ovary either alone or in conjunction with the luteinizer 
remaining in the serum after treatment. 

We have attempted to separate the 2 hormones from mare serum 
without destruction of either as has been done so successfully with 
the pituitary by Fevold and Hisaw.* They have shown that the 
pituitary contains 2 gonadotropic substances, a follicle-stimulator 
and a luteinizer. According to them the follicle-stimulating hormone 
will give a moderate response consisting of follicular development 
when given alone and the luteinizer gives no increase in ovarian 
weight, whereas if the 2 are combined the response is augmented. 
By Fevold’s method, as well as by the method just described, we 
have succeeded in obtaining fractions of mare serum which behave 
similarly to pituitary luteinizer; 7. e., the fraction when administered 
alone gives no response but if united with pituitary synergist, the 
response of the latter is augmented. This is shown in Table II. 


TABLE II. 
Material Amount injected Ovarian weight 
mg. mg. 
Mare serum luteinizer 10 18 
Pituitary synergist 2 25 
Mare serum luteinizer 5 
combined 63 
Pituitary synergist gZ 


We were also able to effect a crude concentration of the lutein- 
izing substance by salting out, a method suggested by the work of 


3 Fevold, H. L., and Hisaw, F. L., Am. J. Physiol., 1934, 109, 655. 
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Goss and Cole. We separated out 4 fractions of serum. All of 
these stimulated the ovaries of immature rats when given by them- 
selves but only one of these fractions, that salted out by the addi- 
tion of between 14% and 18% Na.SO,, was capable of augmenting 
the effect of pituitary synergist, showing that most of the luteiniz- 
ing substance was contained in this fraction. 

Thus, our data show that pregnant mare serum contains a lutein- 
izert identical, or at least very similar, to that occurring in the pitui- 
tary together with a second gonadotropic hormone which is destroyed 
after treatment with H,S and subsequent incubation. We have not 
been able to identify this second substance as the follicle-stimulating 
hormone of Fevold and Hisaw. None of our fractions have given a 
pure follicle-stimulating response and we have obtained only slight 
evidence of augmentation when serum luteinizer has been combined 
with other mare serum fractions. In fact, we have not been able 
to differentiate the response of serum fractions which are effective 
when administered alone from the response of untreated serum. Our 
failure to obtain a fraction of mare serum having biological prop- 
erties comparable to those of the follicle-stimulating hormone of 
Fevold and Hisaw may be explained by assuming either that the 
second gonadotropic substance in mare serum is not identical to the 
follicle-stimulating hormone obtained from the pituitary or that a 
follicle-stimulating substance similar to that found in the pituitary is 
present but not recognized because of contamination with serum 
luteinizer. Owr data would indicate that the first assumption is 
the correct one. 


4 Goss, H., and Cole, H. H., Endocrinology, 1931, 15, 214. 

{ This so-called serum luteinizer is probably also identical to the substance 
which Evans et al. found-in the sera of non-pregnant animals and referred to as 
a ‘‘prolan-like’’ substance. 
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Action of Dinitrophenol on Rate of Oxidation of Ethyl Alcohol 


in Vitro.* 


H. W. NEWMAN, W. C. CUTTING, anp M. L. TAINTER. 


From the Division of Neuropsychiatry, Department of Medicine, and Departs 
ment of Pharmacology, Stanford University School of Medicine. 


It has recently been shown by Widmark? that the injection of 
dinitrophenol in a dose of 10 mg. per kilo in dogs is effective in 
increasing the rate of disappearance of a previously administered 
dose of alcohol from the blood stream. He was not certain whether 
this was due to an increase in the rate of alcohol-metabolism from 
the drug itself, or to an increased rate of metabolism due to the 
hyperthermia, or to an increased elimination by the lungs from 
hyperventilation. Similar results have been reported by Harger 
and Hulpieu.” That alcohol may be oxidized in the presence of 
tissues in vitro has long been known.* We therefore determined 
whether dinitrophenol could increase this rate of alcohol oxidation 
in vitro by tissues, since this fact was indispensable in deciding as 
to the mechanism of the increased rate of fall of the blood alcohol 
concentration. Preliminary control experiments showed that dini- 
trophenol did not oxidize alcohol directly in the absence of tissues 
in concentrations used in the present study. 

The technic of Le Breton* was used, modified to adapt it to the 
alcohol method of Cannan and Sulzer.’ Male white rats of 250 to 
300 gm. were killed by a blow on the head and decapitated. The 
liver was removed, and sections 0.5 mm. in thickness prepared im- 
mediately ; 300 mg. of the liver slices was placed in a 25 cc. Ehrlen- 
meyer flask, 3 cc. of 0.1% ethyl alcohol in phosphate buffer of 
pH 7.4, and 0.3 cc. of the appropriate dilution of dinitrophenol 
added, and the air displaced by oxygen. Each determination was 
run in duplicate, with duplicate controls from the same animal, 
which differed only in the absence of dinitrophenol. The 4 flasks 
were incubated at 37°C. for 2 hours, being shaken mechanically 120 


* Supported, in part, by a grant from the Rockefeller Fluid Research Fund of 
Stanford University School of Medicine. 

1 Widmark, E. M. P., Biochem. Z., 1935, 276, 268. 

2Harger, R. N., and Hulpieu, H. R., Science, 1935, 81, 6. 

3 Battelli, F., and Stern, L., Compt. Rend. Soc. Biol., 1909, 67, 419; Hirsch, J., 
Biochem. Z., 1916, 77, 129. 

4Le Breton, E., Compt. Rend. Soc. Biol., 1935, 118, 64. 

5 Cannan, R. K., and Sulzer, R., Heart, 1924, 11, 148. 
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times per minute during this period. They were then placed in ice 
water to stop the oxidation, and the alcohol content determined. 

Table I summarizes the results obtained, the rate of alcohol- 
metabolism being expressed in gm. per kilo of liver per hour. The 
last column gives the results for change in oxygen consumption 
as determined by McCord,° for comparison. Each value is the 
average of the duplicate determinations. 


TABLE I. 
Change in Oxygen 
Rate of Alcohol Consumption 
End Concentration Combustion % (McCord) 
Dinitrophenol D.N.P. Control Change % 
1:100,000 —20 
1:200,000 1.198 1.222 —2 
1.629 1.748 —T 
1.749 1.844 —5 
1:1,000,000 1.797 1.869 —4 —5.7 
1:5,000,000 1.318 1,222 +8 —7.9 
1:20,000,000 814 .767 +6 +18.4 
1.461 1.318 +11 
1.461 1.437 +2 
1.293 1.221 +6 


It will be seen that the changes, though small, were consistent. 
The dinitrophenol increased the oxidation of the alcohol in con- 
centrations of*-1:5,000,000 and 1:20,000,000. This stimulating 
concentration range was of the same order of magnitude as that 
found by McCord for stimulation of the oxygen consumption, in a 
medium of the same pH. 

Conclusion. At a pH of 7.4, concentrations of dinitrophenol 
from 1:5,000,000 to 1:20,000,000 slightly increased the rate of 
oxidation of alcohol by rat liver in vitro, while higher concentrations 
slightly diminished it. This indicated that under some conditions 
an increase in tissue metabolism produced by dinitrophenol is ac- 
companied by an increased rate of oxidation of alcohol. From this 
it may be deduced that the increased rate of fall of blood alcohol 
concentration caused by dinitrophenol in animals may be accounted 
for, in part at least, by an increased rate of its oxidation in the tis- 
sues. Further work, both in vitro and in vivo, is in progress to 
investigate this problem more fully. 


Se i fae A MIR SS Ae 
6 McCord, W. M., Am. J. Physiol., 1934, 109, 232. 
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Comparison of Resistance of Bacteria and Embryonic Tissue to 
Germicidal Substances. V. Iodine. 


A. J. SALLE ann A. 8. LAZARUS. 


From the Department of Bacteriology, University of California, Berkeley, 
California. 


Lambert** immersed fragments of human tissues in a dilute 
broth culture of Staphylococcus aureus for a few minutes and then 
in various dilutions of iodine for one hour. The tissue fragments 
were washed in physiological salt solution, then embedded in plasma 
and examined for growth of bacteria and tissue after several days 
of incubation. He found that human connective tissue cells and 
histiocytes were, in general, more easily killed than Staphylococcus 
aureus. Of the compounds tested iodine approached most closely 
the “ideal” disinfectant, killing bacteria in strengths that did not 
seriously injure human connective tissue cells or wandering cells. 

Lambert and Meyer® placed fragments of rabbit spleen in a sus- 
pension of Staphylococcus aureus for one minute followed by .im- 
mersion in graded solutions of iodine for 20 minutes. Tissue cul- 
tures were then prepared in hanging drops of homologous plasma, 
following 2 washings of the tissue in physiological salt solution. A 
second set of hanging drop cultures was made from non-infected 
tissues similarly exposed with appropriate controls of untreated 
tissues. They found that some of the classic germicides such as 
iodine and mercuric chloride approached nearer the “ideal” than 
certain of the newer preparations. 

Buchsbaum and Bloom* prepared chick tissue caares in which 
the various dilutions of iodine were embedded in chick plasma. The 
test organism, Staphylococcus aureus, was added to the embryonic 
fluid. They stated that an antiseptic killing the bacteria at con- 
centrations that would not harm the cells would have an index of 
1.0 or greater. Iodine was given an index of 0.5. 

In previous papers of this series,”* comparisons were made of the 


1 Lambert, R. A., J. Exp. Med., 1916, 24, 683. 

2Lambert, R. A., J. A. M. A., 1916, 67, 1300. 

3 Lambert, RB. A., and Meyer, J. R., Proo. Soc. Exp. Bion, AND MeEp., 1926, 
23, 429. 

4Buchsbaum, R., and Bloom, W., Proc. Soc. Exp. Bion. anp Mep., 1931, 
28, 1060. 

5 Salle, A. J., and Lazarus, A. S., Proc. Soc. Exp. Bron. AND Mep., 1935, 


82, 665. 


1482 GERMICIDES IN TISSUE CULTURES 


resistance of Staphylococcus aureus and embryonic chick heart tissue 
to phenol, Merthiolate, Metaphen, Mercurochrome and Hexylre- 
sorcinol. A Staphylococcus aureus phenol coefficient and a toxicity 
index were determined for each germicide. The methods followed 
were the same as those described in the first communication.” 

The highest dilution of phenol required to kill Staphylococcus 
aureus in 10 minutes but not in 5 minutes was 1:65. For iodine* 
it was 1:20,000. This gave iodine a Staphylococcus aureus phenol 
coefficient of 308. 

Birkhaug,? employing Tincture of Iodine U.S. P., reported a 
Staphylococcus aureus phenol coefficient of 38 by the same method. 

The tissue culture results are summarized in Table I. 


TABLE I. 
Highest dilution Highest dilution 
showing no showing no Staphylococcus 
tissue growth growth of Staph. Toxicity index awreus phenol 
Germicide ew aureus = B =A AS coefficient 
Phenol 1:840 1:65 12.9 
Iodine 1:1,800 1:20,000 0.09 308 


The results of tests obtained from all of the germicides so far 


completed are given in Table II. . 
TABLE II. 
Staphylococcus aureus 

Germicide Toxicity index phenol coefficient 
Iodine 0.09 308 
Hexylresorcinol 3.0 108 
Metaphen LOR 92 
Phenol 12.9 =< 
Merthiolate» __ 35.3 70 
Mereurochrome> 262.0 0.6 


Theoretically the smaller the toxicity index the more nearly perfect 
the chemotherapeutic agent. It is seen from the above results that 
iodine is far superior to all of the chemicals so far studied when 
tested by the tissue culture technique. It gave not only a smaller 
toxicity index but a greater Staphylococcus aureus phenol coefficient. 


6 Salle, A. J., and Lazarus, A. S., Proc. Soc. Exp. Bron. anpD Mep., 1935, 
32, 937. 


TSalle, A. J., and Lazarus, A. S., Proc. Soc. Exp. Bron. AnD Mzp., 1935, 
32, 1057. 


8Salle, A. J.. and Lazarus, A. S., Proc. Soc. Exp. Brom AND Mep., 1935, 
32, 1119. 


* Lugol’s Solution (Liquor Iodi Compositus, U. 8. P.) was used in all tests. 
9 Birkhaug, K. E., J. A. M. A., 1930, 95, 917. 
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Lambert’ stated: “An ideal antiseptic is obviously one that will 
kill the infecting agent without at the same time injuring body 
cells.” 

“Todine stands out as the one chemical tested to which cells were 
found to be more resistant than were Staphylococci. A good growth 
of cells was seen after exposure to a 1 :2,000 solution of iodine for 
one hour, a strength sufficient to sterilize the tissue completely in 
most instances.”’ 

“These experiments afford further experimental evidence of the 
value of iodine as an antiseptic, and indicate that, at least in weak 
aqueous solution it should not, as is often stated, injure or irritate 
the tissues.”’ 

Our results are in harmony with those obtained by the above 
worker. 


‘Southern Section 


Tulane Umversity, May 17, 1935. 
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Experimental Propagation of Strongyloides in Culture. * 


TED DE VINNE BEACH. (Introduced by Ernest Carroll Faust.) 


From the Parasitology Laboratory, Department of Tropical Medicine, Tulane 
University, New Orleans, La. 


The nematode parasite Strongyloides simiae of New World mon- 
keys has as a part of its life cycle a free-living phase outside the 
body of the host. The eggs laid by the parasitic females are passed 
in the feces, rhabditiform larvae hatched from them feed on bac- 
teria and debris, and under suitable conditions, metamorphose into 
free-living, sexually mature forms. These adults mate and produce 
eggs and larvae supposedly identical with those of the first genera- 
tion. Such second generation individuals have been considered 
capable only of developing into filariform larvae. Leuckart’s* views 
on the fate of the second generation larvae probably have influenced 
the general belief that only one sexual generation of the free-living 
phase could develop. The only statement regarding the probable 
continued propagation of the free-living phase of this organism 
was that by Faust,’ who predicted indefinite free-living development. 

By planting a known number of S. simiae eggs from the stool of 
Cebus capucinus imitator which harbored the parasitic females, on 
a culture medium consisting of a nutrient agar, 2 gm., filtered, 
aqueous extract of monkey feces, 25 cc., and distilled water, 75 cc., 
it was possible to observe the entire developmental cycle of larvae 
and adults and their descendants. 

In 4 experiments using the above mentioned medium, free-living 
sexually mature second generation males were produced on 11 cul- 

* Supported by a grant from the Committee on Scientific Research, American 
Medical Association. 

1 Leuckart, R., 1882. 

2 Faust, E. C., Human Helminthology, Phila., 1929, p. 34. 
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tures. Five cultures produced second generation females as well. 
Both sexes of the second generation instead of metamorphosing 
into filariform larvae retained their rhabditiform characteristics. 
The males widened posteriorly and spicules appeared. At first no 
eggs were seen in the young females but with an enlargement of 
the vulva, eggs appeared in the uterus. In some instances the first 
generation adults were dead before those of the second generation 
matured. In most cases, however, the former were present with 
the latter but soon died while those of the second generation per- 
sisted and laid eggs which hatched and developed into third genera- 
tion filariform larvae. These second generation adults conformed 
morphologically and physiologically to those of the parent gener- 
ation. 

Unfertilized free-living females, developed on cultures without 
males, failed to produce viable embryos. It is, therefore, believed 
that parthenogenesis in the free-living phase does not exist. 

In a later experiment 6 cultures produced second generation males 
and females which, in turn, produced third generation filariform 
larvae. On 3 of these cultures males as well as filariform larvae 
of the third generation developed and on one of these, 2 third gen- 
eration females were present in addition to a male and filariform 
larvae. Eggs of the fourth generation were found on the sixth and 
last day. A culture with first, second and third generation sexual 
forms and larvae of all 3 generations, was fixed with hot 2% 
formalin and all worms were counted and classified according to the 
stage of development. There had been planted 9 S. simiae eggs 
which hatched and developed into 4 males, 4 females and 1 first 
generation filariform larva. On the third day, second generation 
rhabditiform larvae were present in abundance. The first genera- 
tion males were dead on the fourth day but the 4 females were still 
alive and in addition there were 10 males and 6 females of the 
second generation, the latter laying third generation eggs. These 
eggs developed into males and rhabditiform and filariform larvae 
of the third generation. The count demonstrated the presence of 
4 eggs, 53 rhabditiform larvae, 22 males, 6 females and 553 filari- 
form larvae, a total of 638. Deducting the parent generation rep- 
resented by 4 males, 4 females and 1 filariform larva there remain 
629 descendants. This does not take into consideration the eggs 
and larvae which died within the first few days and had disinte- 
grated beyond recognition. As only 6 females, the number corre- 
sponding to those of the second generation, were found at the final 
count, it is believed that the females of the first generation had died 
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and disappeared entirely. This must have been true for the original 
males as well, since it was known from previous culture work and 
controls of the experiment described that they consistently failed 
to survive as long as the females. 

The recovery of over 600 worms could not possibly be accounted 
for without the intercalation of a second generation of sexual 
forms, since it was known from previous in wtro culture work with 
this species that the maximum number of offspring per female was 
80 and the average 60. Thus 4 first generation females could not 
conceivably produce more than 320 and probably would not pro- 
duce over 240 offspring. Considering 60 offspring as an average 
per female then one would expect 600 from the 4 females of the first 
generation and the 6 females of the second generation, a figure 
closely corresponding to the number actually recovered. 

It is believed that this continued propagation as demonstrated on 
culture media occurs under suitable natural conditions. As far as 
is known this is the first demonstration of continued propagation of 
the free-living phase of any species of Strongyloides. 


8146 C 
Absorption of Drugs Through the Oral Mucosa. II. 


ie, 


ROBERT P. WALTON. 


From the Department of Pharmacology, School of Medicine, Tulane University, 
New Orleans. 


The relative effectiveness of certain drugs by the sublingual meth- 
od of administration has been previously reported.* In this earlier 
communication, approximate ratios were determined for effective 
sublingual doses and the similarly effective subcutaneous doses. In 
the present report, a similar ratio for 4 other drugs is described. 
These latter figures were determined principally for the purpose of 
studying the correlation between oral absorbability and certain fat- 
water solubility relationships. The general method of experimenta- 
tion was the same as previously described. All drugs were used in 
the form of the hydrochloride salt and the dosage expressed on this 
basis. 


Cocame. Using excitement effects as the criterion of absorption, 


1 Walton and Lacey, J. Pharm. and Exp. Therap., 1935, 54, 61. 
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the sublingual/subcutaneous ratio in dogs was approximately 2 to 1. 
Twelve experiments were carried out with sublingual doses ranging 
from 15 mg./kg. to 50 mg./kg. These experiments included 3 
trials with esophagotomized dogs in which a 5% tannic acid solution 
and suction drainage was used to prevent absorption from cut sur- 
faces. The most satisfactory results were obtained following the 
intravenous injection of 1 mg. atropine sulphate to paralyze salivary 
secretions. Four trials were made with subcutaneous doses ranging 
from 15 to 30 mg./kg. These results agreed well with the more 
extensive observations described by Eddy” and Sollmann and Hanz- 
lik. 

Thebaine (Paramorphine). Using reflex hyperexcitability in 
dogs as the criterion of effect, the sublingual/subcutaneous ratio 
was found to be greater than 4 to 1. Ten mg./kg. subcutaneously 
gave definite effects of increased reflex hyperexcitability which 
passed off in 120 minutes. Such effects were obtained at dosages 
which did not affect the Thiry fistula tracing. Five trials were made 
with sublingual dosages of 15 to 30. mg./kg. and 5 trials were made 
with subcutaneous doses of 5 to 10 mg./kg. The drug was of 
some theoretical interest because its chemical structure suggested a 
favorable fat-water solubility relationship. 

Emetine. Using emesis as a criterion of effect, the sublingual/sub- 
cutaneous ratio in dogs was found to be greater than 6 to 1. With 
sublingual doses from 6 to 36 mg./kg. no vomiting occurred except 
in one case where there was considerable swallowing (5 trials, 2 with 
the maximum dose). Subcutaneous doses of 6 mg./kg. caused 
vomiting in each of 3 trials. These latter results are in good agree- 
ment with the more extensive observations of Eggleston and Hatch- 
er with intravenous doses.* 

Diacetylmorphine. Using the motor stimulant effect on Thiry 
fistulae which is characteristic of morphine derivatives, the sublin- 
gual/subcutaneous ratio was approximately 3 to 1. The results 
given in Table I were obtained according to a procedure previously 
described.’ The expression of results by means of + symbols is 
modified here by the use of fractional values for these same symbols. 
It is considered that this is in keeping with the order of accuracy of 
this method of expression. 

The subcutaneous effects are in agreement with the statement of 


2 Downs and Eddy, J. Pharm. and Kap. Therap., 1932, 46, 195. 

3Sollmann and Hanzlik, An Introduction to Experimental Pharmacology, 
1928, 279. 

4 Eggleston and Hatcher, J. Pharm. and Exp. Therap., 1915, 7, 233. 

5 Walton and Lacey, J. Pharm. and Eap. Therap., 1935, 54, 53. 
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TABLE I. 
Effects Produced by Diacetylmorphine on Motor Activity of Thiry Gut. 


Subcutaneous - Sublingual 
Dose Time for Max. Dose Time for Max. 
mg./kg. Effect § Effect, Min. mg./kg. Effect Effect, Min. 

0.10 2.0+ 1.5 0.20 1.8+ 4.0 
0.10 | 2.7 +- 1.5 0.40 2.6+ 4.0 
0.20 3.7+ 7 0.50 3.6+ 6.5 
0.40 4.5-+4 1.5 0.50 4.0-+ 5.0 
0.40 4.6+ 1.0 1.00 3.6+ 7.0 
0.60 10.0+ 1.0 
1.00 5.2+ WG 

3.5 1.5 


3.00 13. 


Plant and Miller® that such effects are similar to those produced by 
morphine. Three sublingual trials with an esophagotomized dog 
gave prompt spastic effects in the dosage range used above. These 
effects could not be evaluated, however, because the control periods 
were irregular. Eight trials with human subjects in dosages rang- 
ing from 12 to 35 mg. showed no clear effects, except in 1 of 3 
trials at this maximum dosage. The absorption is evidently not 
sufficient for this method to serve as a practical method of adminis- 
tration. 

Summary. The ratios of sublingual doses to similarly effective 
subcutaneous doses have been described for 4 drugs. These ap- 
proximate ratios are as follows: Cocaine, 2; diacetylmorphine, 3; 
thebaine, greater than 4; emetine, greater than 6. 


~*~. 
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Absorption of Drugs Through the Oral Mucesa. lil. Fat-Water 
Solubility Coefficient of Alkaloids. 


ROBERT P. WALTON. 


From the Department of Pharmacology, School of Medicine, Tulane University, 
New Orleans. 


It has been shown that the absorption of drugs from the mouth 
is strictly a selective process." * With even a closely related group 
of drugs, such as the common alkaloids, marked differences are 
exhibited by the individual members. Apomorphine, for instance, 


6 Plant and Miller, J. Pharm. and Exp. Therap., 1923, 21, 202. 
1 Walton and Lacey, J. Pharm. and Exp. Therap., 1935, 54, 61. 
2 Walton, R. P., Proc. Soc. Exp. Bion. AND Mrp., 1935, 32, 1486. 
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can be effectively administered by simple sublingual application, 
whereas morphine is very poorly absorbed. The diacetyl deriva- 
tive of morphine is absorbed fairly well, whereas the monomethyl 
derivative is absorbed very poorly. Since all 4 of these drugs are 
closely related both chemically and pharmacologically, the explana- 
tion for this phenomenon of selectivity might reasonably be expected 
to depend on physical differences. The most prominent suggestion 
is that of a correlation with the oil-water distribution coefficient. 
This relationship has been extensively developed for other problems 
of cell permeability,* * and also has been described as being the de- 
cisive factor in absorption through the oral mucosa.® However, for 
this latter aspect of the correlation, the only previous demonstration 
of the principle is the fact that glycerol trinitrate is readily soluble 
in oils and only sparingly soluble in water. The present report 
presents a study of this relationship for a series of common drugs 
which have more limited oil solubilities. 

In Table I the ratio of sublingual doses to similarly effective sub- 
cutaneous doses is compared with the fat-water solubility coefficient 
of the same drug. The sublingual/subcutaneous ratios, which have 
been previously described” * are not to be considered as natural con- 
stants in the same sense as solubility figures, but simply as approx- 
imate expressions of their absorption behavior. The oil-water 
solubility coefficients are usually considered equivalent to the dis- 
tribution ratios of the same drugs in a 2-phase system made up of 
equal volumes of oil and water.° All the figures for oil solubility 
and one of those for water solubility (dilaudid) were determined 
for the purposes of this correlation. With the exception of the oil 
solubility of cocaine these data were not available in the literature. 
The figures for water solubilities, with the one exception were ob- 
tained from the literature. Since the 2 sources of data, the U. S. 
Dispensatory and a special study by Kolthoff,” are based on dif- 
ferent conditions, both are quoted in separate columns of the table. 
The figures reported by Kolthoff cannot be compared directly with 
those in the U. S. Disp. because of a difference in the temperatures 
of determination. Special interest may be attached to the results 


3 Meyer and Gottlieb (Meyer and Pick), Die experimentelle Pharmakologie, 
1933. 

4 Beutner, Physical Chemistry of Living Tissues and Life Processes, 1933. 

5 Meyer and Gottlieb, loc. cit., 6. 

6 Hill, A. B., in A Treatise on Physical Chemistry, edited by H. 8. Taylor, 
1930, 1, 477. 

7 Kolthoff, Biochem. Z., 1925, 162, 289. 
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obtained by Kolthoff because of the unique titration method in- 
volved in their determination. According to the U. S. Disp., the 
solubility of cocaine in olive oil is 80 mg. per cc. 

Method for Determination of Solubility in Olive Oil. The gen- 
eral procedure was to obtain a saturated oil solution of the alkaloid 
at 25°, to extract a definite volume of this saturated solution with 
aqueous acid and to determine the quantity of the alkaloid in the 
acid extract by precipitating with phosphotungstic acid. Another 
procedure, used for ascertaining the approximate order of solubility, 
consisted in stirring weighed quantities of the alkaloids with suc- 
cessively increasing volumes of oil until clear solutions were ob- 
tained. In both these procedures, the solutions were stirred with a 
series of motor-driven stirring shafts operating at 1,000-1,500 
R.P.M. All alkaloids except apomorphine were oven-dried at 
temperatures of 90-115°. 

According to the first procedure, all mixtures were stirred 300 
minutes or more although approximate saturation was obtained in 
100 minutes for those cases in which this point was determined. 
Suspended solids were removed from the saturated oil solutions by 
centrifuging and the clear solutions were extracted by shaking with 
M/10 HCI in amounts and instalments depending on the concen- 
tration of the various alkaloids. The volumes were so adjusted as 
to have about 1 mg./cc. of alkaloid in the total acid extract. The 
alkaloids were precipitated from the extract with an excess of 
phosphotungstic acid made up as follows: Sodium tungstate 100 
gm., disodium phosphate 75 gm., water 500 cc., and con. nitric 
acid 70 cc. After centrifuging in calibrated tubes, the volumes of 
the precipitates were estimated by matching with precipitates of 
equal volume obtained by dissolving weighed amounts of the same 
alkaloid in M/10 HCI and precipitating and centrifuging at the 
same time. Each determination of concentration in the extracts 
represented several series of such precipitations. The whole per- 
formance was carried out 2 to 4 times for each drug. 

In the second procedure mentioned above, weighed quantities of 
dried alkaloids were stirred with increasing volumes of oil until 
the solutions became clear, 150 minutes of stirring being considered 
sufficient for equilibrium with each successive volume of oil, Clear 
solutions were obtained with cocaine, strychnine, atropine, and 
heroin and the results corresponded fairly well with those obtained 
by the other procedure. With the other drugs indicative results 
were obtained but the operations were not carried to complete solu- 
tion. For instance, morphine and dilaudid proved very insoluble. 
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Codeine dissolved to give a fairly clear solution which became 
cloudy on further stirring. Possibly the codeine underwent de- 
composition to the more insoluble morphine. 

The order of accuracy of the oil solubility determinations was 
considered sufficient for the purposes involved. Apomorphine pre- 
sented a special problem because of its highly unstable character. 
A quantity of the alkaloid was obtained in a sealed ampoule 
(through a special courtesy of Merck and Co.) and ordinary pre- 
cautions taken to prevent its oxidation. The water solubility of 
dihydromorphinone (dilaudid) was determined by stirring an ex- 
cess of alkaloid with boiled, distilled water and estimating the con- 
centration by precipitation with phosphotungstic acid as before. 

The oil-water distribution coefficient of nicotine was determined 
at 40° by stirring 5% solutions in water with equal volumes of oil 
and 5% solutions in oil with equal volumes of water. The nicotine 
in the aqueous layers was determined by titration. The average 
coefficient thus obtained by 3 trials was 2.6 and is lower than would 
be expected from its relatively high oral absorption.*’ This di- 
vergence may be due to the highly irritant nature of the alkaloid or 
to its extreme oil solubility (complete miscibility). 


TABLE I. 
Water solubility, 
Oil mg. /ce. 
solubility (Kolt- (U.S. Oil-water sol. coeff. Ratio sub- 
mg./ce. hoff ) Disp.) (Kolt- (U,S8. lingual to 
Drug Ho (Bh 15s PASI TO, hoff) Disp.) subcu. dose 
Cocaine 45.0 1.2 1.6 37 28 2 
Apomorphine 1.8 0.09 = 20 — 2 
Diacetylmorphine 10.0 —_ 0.6 — 17 3% 
Strychnine 3.2 0.09 0.15 35 21 4 
Thebaine 8.0 0.7 — 12 — 4+ 
Emetine 10.0 ite a 9 = ae 
Atropine 14.0 1.6 2.1 9 if 8 
Morphine 0.05 0.15 0.3 0.3 0.15 10 
Dihydromorphinone 0.4 _- (2.0) = 0.20 15 
Codeine 16.0 _- 8.0 — 2.0 15+ 


Although the correlation shown in Table I is by no means regular, 
the nature of the data involved is such that no high degree of reg- 
ularity can be expected. The feature which is clearly demon- 
strated by the table is that certain drugs which are poorly absorbed 
have relatively low oil-water solubility coefficients and closely related 
drugs which are well absorbed have relatively high coefficients. 

It may be concluded that the oil-water solubility coefficient is an 


8 Franke and Thomas, Proc. Soc. Exp. Biov. AND Mrp., 1932, 29, 1177. 
9 Franke and Thomas, J. Pharm..and Exp. Therap., 1933, 48, 199. 
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important factor in the selective oral absorption of these drugs. 
Other factors which may be significant are relative potency, degree 
of local vasoconstriction, irritation and alkalinity or acidity. It is 
also probable that absorption is favored by high oil solubility in- 
dependent of the oil-water distribution coefficient, as is the case 
with nicotine. 
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Peripheral Course of Pain-Fibers Supplying Coronary Arteries and 
the Myocardium. 


ROBERT M. MOORE anp ALBERT O. SINGLETON, JR. 


From the Department of Surgery, University of Texas, Medical Branch, 
Galveston. 


In decerebrate animals intra-arterial injection of an irritating 
solution results in stimulation of pain-elements associated with the 
small blood-vessels. The stimulation is evidenced by reflex activity 
of a pseudoaffective nature (Moore and Porter’). On injection of 
a coronary artery the reflex effects include arching of the back, 
movements of the extremities, snapping of the jaws, tossing of the 
head, and increased respiratory excursions. Attempts to prevent 
such activityby surgical neurectomy have provided information 
regarding the course of the pain-fibers concerned. 

The experiments were performed upon cats. After guillotine 
decerebration, etherization was discontinued, the thorax was en- 
tered under artificial respiration, the pericardium opened and a 
thread passed beneath the stem of one or other coronary artery 
proximal to its bifurcation. Injection of 0.75 cc. 20% lactic acid 
distal to the thread caused instantaneous and very marked reflex 
activity associated with a rapidly progressing, black infarction of 
practically the entire wall of that half of the heart (Fig. 1). The 
injection was followed in 5 or 10 seconds by acute dilatation of both 
chambers. 

Injection of the left coronary artery caused immediate and marked 
reflex activity in each of 17 animals in which the left thoracic 
sympathetic trunk was intact, although these animals had been sub- 
jected to unilateral or bilateral cervical sympathectomy or vagotomy. 
In contrast were the results in 10 animals in which the left thoracic 


1 Moore, R. M., and Porter, E. L., Am. J. Physiol., 1934, 109, 76. 
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sympathetic trunk had been resected from above the stellate gan- 
glion to the 7th rib. Although the cervical trunks and the right 


Gare 
Photographs of hearts following injection of acid into the coronary artery in 
the decerebrate animal. The blackened areas represent the infarctions. Anterior 
and left lateral views after injection of the left coronary artery are shown above. 
Below are anterior and posterior views following injection of the right artery. 
In either instance stimulation of pain-elements can be prevented by resection of 
the ipsilateral upper thoracic sympathetic chain. 
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thoracic trunk were not disturbed, in none of these animals did 
visible reflex effects occur until ventricular dilatation had become 
extreme and there was advanced asphyxia. 

Injection of the right coronary artery caused no visible reflex 
effects in 4 animals in which only the right cervicothoracic sympa- 
thetic trunk had been resected. Similarly, no reflex reaction was 
obtained in 4 of 5 animals in which the right upper thoracic trunk 
had been resected and the right cervical trunk left intact. 

It is apparent, then, that the pain-fibers ending in the region of 
either coronary artery reach the spinal cord by way of the ipsilateral 
sympathetic chain. Furthermore, the great majority of these fibers 
must pass from the heart to the upper thoracic segments of that 
chain. 

If this scheme of afferent innervation of the coronary arteries 
also applies in man, resection or injection of the upper thoracic 
portion of the ipsilateral sympathetic trunk should be the operation 
of choice for the relief of coronary pain. Moreover, the results 
suggest that reference of coronary pain to either upper extremity 
indicates stimulation of pain-endings associated with the coronary 
vessels of the corresponding side. 

We wish to express indebtedness to Dr. J. F. Pilcher, who made 
the photographs. 
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Relative Protective Value of Alkaline Duodenal Juices Against 
- Gastrojejunal Ulceration. 


MICHAEL DEBAKEY. (Introduced by A. Ochsner.) 


From the Department of Surgery, Tulane University School of Medicine, New 
Orleans, La. 


A review of the voluminous literature which has now accumulated 
on the relative protective value of the alkaline duodenal juices in 
preventing ulcer formation reveals a bewildering maze of con- 
fusion. Much of this diversity of opinions and contradictory ex- 
perimental results has been due in great measure to the observations 
and comparisons made by different investigators under varied and 
diverse circumstances. Because of the existing difficulty in drawing 
conclusions from the confusing and contradictory experimental re- 
sults, this investigation was made. 
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The investigation was divided into 4 groups of experiments: (1) 
Group 1—Severance of the pylorus and closure of both the gastric 
and duodenal ends and the reestablishment of continuity of the 
gastro-intestinal tract by gastrojejunostomy ; (2) Group 2—Exactly 
the same procedure as in Group 1 but with the addition of trans- 
plantation of the common bile duct into the terminal ileum; (3) 
Group 3—Exactly the same procedure as was performed in the first 
group but with the addition of ligation and division of the accessory 
pancreatic (whenever it was found) and transplantation of main 
pancreatic duct into the terminal ileum; (4) Group 4—Exactly the 
same procedure as in Group 1 but with the addition of transplan- 
tation of both bile and pancreatic ducts into terminal ileum. Ob- 
viously all the groups are similar with the exception of one factor, 
the deviation of bile in one group, the deviation of pancreatic juice 
in another, and the deviation of both bile and pancreatic juice in the 
last group. Thus, because of the comparability of the 4 groups of 
experiments, any difference in results obtained can be accounted for 
by the one different factor characterizing each group. 

A total of 60 dogs was used in the experiment—20 in the first 
group, 20 in the second, 10 in the third, and 10 in the fourth 
group. In Group 1, 50% of animals living from 9 to 271 days 
postoperatively developed typical subacute and chronic ulcers. These 
ulcers were grossly and microscopically similar to those occurring 
inman. All the ulcers developed at a characteristic site; 7. ¢., in the 
jejunal mucosa of the efferent loop. The probable explanations for 
the high incidence of ulcer formation after this procedure and their 
characteristic location are that the jejunal mucosa has little resist- 
ance to the acid gastric chyme, and the efferent loop of the jejunum 
is bathed with gastric chyme of relatively higher acidity than the 
afferent loop or the jejunal mucosa immediately opposite the stoma. 

In Group 2, 90% of the animals living from 7 to 60 days post- 
operatively developed typical subacute and chronic ulcers. The 40% 
higher incidence of ulcer formation in this group than in Group 1 
is probably due to the absence of bile in the alkaline duodenal secre- 
tions in the former group. Other differences in this group are: 
(1) the occurrence of ulcers in the anastomotic suture line in four 
instances with pieces of black silk hanging free from the base in 2, 
and (2) the occurrence of ulcers in the jejunal mucosa immediately 
opposite the stoma in 6 animals. The high incidence of these ulcers 
(anastomotic, 22.2% and opposite stoma, 33.3%) proximal to the 
usual site in the efferent loop emphasizes more strongly the acid 
neutralizing influence of bile. 
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In Group 3, 70% of the animals living from 7 to 56 days postop- 
eratively developed typical subacute and chronic ulcers. There were 
2 ulcers in the anastomotic suture line, one ulcer in the jejunal 
mucosa opposite the stoma, and one ulcer in the afferent loop. The 
20% higher incidence of ulcer formation in this group as compared 
with Group 1 is probably due to the absence of the alkaline pancreatic 
juice in the former. The fact that in Group 2 there was a 20% 
higher ulcer incidence than in Group 3 and that ulcers occurred 
with greater frequency in the more unusual sites (anastomotic 
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suture line and in jejunum opposite stoma) in the former indicates 
that bile probably exerts a greater acid neutralizing power than 
pancreatic juice. 

In Group 4 all of the animals (100% ) living from 12 to 51 days 
postoperatively developed typical subacute and chronic jejunal ul- 
cers. As both the bile and pancreatic juices were absent and only 
the succus entericus remained to protect the jejunal mucosa, this 
100% incidence of ulcer formation indicates that the latter alkaline 
juice has little or no protective influence in the prevention of jejunal 
ulcers. 

A comparison of the results obtained in the 4 groups of experi- 
ments is illustrated graphically in Fig. 1. These results seem to 
justify the following conclusions: (1) Of all the constituents of the 
alkaline duodenal juices bile has the most significant and effective 
influence in preventing the formation of jejunal ulcers; (2) the 
pancreatic juice is next most protective; and (3) the duodenal 
secretion, the succus entericus, has little or no protective influence 
in the prevention of jejunal ulcers. 
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Effect of X-Rays on Methylene Blue and on Trimethyl Thionine. 


WILHELM STENSTROM anno HAROLD R. STREET. 


From the Division of Biophysics, Department of Physiology, University of 
Minnesota. 


When a dilute aqueous solution of methylene blue is exposed to 
X-rays or ultra-violet radiation, a color change is effected. This 
change has been utilized to determine the relative intensity of the 
radiation.” It is, however, difficult to obtain consistent results 
with solutions made up at different times. One reason, therefore, 
is undoubtedly to be found in the fact that methylene blue contains 
small amounts of related substances which also have strong colors. 
The most conspicuous of these substances is trimethyl thionine, 
which is present as an impurity in varying amounts up to 10% in 
methylene blue.* This study was undertaken mainly to find out 
how the presence of trimethyl thionine may affect the color change 
of methylene blue. 

Trimethyl thionine.was synthesized according to Fierz-David’s* 
method for preparing methylene blue with the substitution of mon- 
omethyl aniline for the dimethyl aniline called for in Fierz-David’s 
directions. There is no possibility of the presence of methylene 
blue in this product. The methylene blue was recrystallized several 
times. However, it is known that the purest methylene blue avail- 
able contains a certain amount of trimethyl thionine. 

The absorption curves of unirradiated methylene blue and tri- 
methyl thionine were determined by means of a spectro-photometer. 


1Stenstrém, Wilhelm, and Lohmann, Anne, Radiology, 1933, 21, 29; ibid., 
1934, 22, 304. 

2 Webster, T. A., Hill, L., and Hidinow, A., Lancet, 1924, 1, 745. 

3 Holmes, W. C., Stain Technology, 1928, 8, 45. 

4 Fierz-David, The Fundamental Processes of Dye Chemistry, J. & A. Churchill, 
London, 1921, p. 174. 
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These curves shown in the figure are very similar, but have distinct 
differences. The absorption of methylene blue has a peak between 
6650 A. U. and 6700 A. U. and extends further into the red than 
that of trimethyl thionine which has its peak between 6500 A. U. 
and 6550 A. U. 


$20 540 560 580 600 ~ 620 640 660 680 700 720 


Absorption curves of methylene nie an trimethyl thionine, concentration 3 
mg. per liter. (A) trimethyl thionine, (B) methylene blue. 

Since in former work the change in methylene blue concentration 
was measured by the change in extinction coefficient at 6700 A. U., 
solutions of methylene blue and trimethyl thionine were prepared 
which had the same extinction coefficient at 6700 A. U. A solution 
of methylene blue with a concentration of 3.26 mg. per liter was 
used. In order to have the same absorption it was necessary to use 
a concentration of trimethyl thionine of 5.25 mg. per liter. When 
these solutions were exposed in small glass tubes to the same amount 
of X-rays (2460 roentgens) the absorption at different wavelengths 
was changed to a relatively different extent for the 2 solutions. 
Thus methylene blue had its maximum reduction of 21.7% at 
6700 A. U. where trimethyl thionine had a much smaller change, 
12.4%. The maximum change of absorption for trimethyl thionine 
was at 6500 A. U. with 14.6% reduction, at which wavelength 
methylene blue showed 17.5% reduction. Since in using methylene 
blue as indicator for X-ray intensity we have previously determined 
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the reduction of absorption at 6700 A. U. it seems that the change at 
this wavelength will be smaller the greater the amount of trimethyl 
thionine present as an impurity. With a mixture of 10% trimethyl 
thionine and 90% methylene blue the change at 6700 A. U. ought 
to be about 21% instead of 22%. In one experiment of this type 
no definite difference was discovered; however, this was not sur- 
prising as the difference of 1% is of the order of magnitude of the 
experimental error. It seems in any case that the presence of tri- 
methyl thionine should reduce the sensitivity of the methylene blue 
solution to a certain extent though not enough to account for all the 
difference we have noticed with solutions made up at different times 
or from different samples of methylene blue. 
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Requirement of the Flour Beetle (Tribolium confusum Duval) for 
Vitamins in the B Group. 


HAROLD R. STREET anp LEROY S. PALMER. 


From the Division of Biochemistry, University of Minnesota, St. Paul. 


Insects offer certain possibilities for vitamin assay. If the vita- 
min requirements of certain insects were known it should be possible 
to assay vitamins with much less time and labor than with rats or 
similar animals. A suitable insect for nutritional research is the 
flour beetle, Tribolium confusum Duval. 

When raised on whole wheat flour at 32° and 70% humidity, the 
larvae transform to the pupal stage in an average time of 16 days. 
Sweetman and Palmer* found that on a diet of purified food ma- 
terials devoid of all vitamins the insects did not pupate. The addi- 
tion of a small amount of material containing the vitamin B com- 
plex enabled the larvae to pupate in a normal time. 

The renewed interest in methods for assay of the vitamins in B 
group brought about by the recent advances in the chemistry of 
these substances prompts us to report briefly experiments conducted 
by us in 1931-32. In this study an attempt was made to determine 
which members of the vitamin B complex are necessary for Tri- 
bolium. A basal diet of casein 15, crisco 3, Osborne-Mendel salt 
mixture 4, dextrin to 100 was used. Various vitamin supplements 


1 Sweetman, M. D., and Palmer, L. 8., J. Biol. Chem., 1928, 77, 33. 
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were added to 5 gm. quantities of the basal diet,.and the food was 
placed in a vial with 20 two-hour-old larvae. The vials were kept in 
a temperature cabinet at 32°C. and 70% humidity and the average 
time of pupation recorded. A vitamin B, concentrate prepared 
from rice polishings was used. The average time required for 
pupation with the various supplements to the basal diet were: vita- 
min B, concentrate equivalent to 50% rice polish no pupation, 5% 
autoclaved yeast no pupation, 1% autoclaved yeast plus vitamin B, 
concentrate equivalent to 2% rice polish 19.2 days. This indicates 
that Tribolium requires a heat stable factor in addition to vitamin 
B,. It was found that this heat stable factor was destroyed by 
autoclaving at pH 13 for 4 hours. 

With 1% autoclaved yeast to supply the heat stable factor the 
larvae responded in a quantitative manner to the addition of the 
vitamin B, contained in small amounts of rice polish as follows: 
with 0.1% rice polish average time of pupation was 20.3 days; 
0.05% rice polish, 23.8 days; 0.025% rice polish, 40.2 days. With 
1% rice polish as the sole addition to the basal diet the average time 
of pupation was 98 days. 
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Positive Flocculation Tests in Rabbits Inoculated with Flocculate 
from Human Syphilitic Serum. 


F. RYTZ. (Introduced by W. P. Larson.) 


From the Clinical Laboratories of the Minneapolis General Hospital, Minneapolis, 
Minnesota. 


In an effort to determine the nature of flocculate obtained from 
human syphilitic serum, by means of flocculation tests for syphilis, 
an attempt was first made to produce precipitins in rabbits by in- 
travenous inoculations with such flocculate. Attempts in dissolving 
the flocculate were at the time unsuccessful. A rabbit was there- 
fore inoculated with flocculate suspended in sterile saline. After 5 
intravenous injections the rabbit serum was tested for precipitin 
formation and found negative in various dilutions. On the other 
hand, the serum from that rabbit, when added to 2 plus positive 
syphilitic serum, changed the positiveness to a strong 4 plus reac- 
tion. 

An attempt was then made to produce in rabbits, by inoculation 
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of flocculate from human syphilitic serum, the antibodies causing 
flocculation of antigen in syphilitic serum. 

In this experiment 16 albino rabbits were used, 10 males and 6 
females. The flocculation test employed was that originated in the 
laboratories of the Minneapolis General Hospital.* This was sup- 
plemented by the Wassermann reaction as an extra check and as a 
special precaution. The latter test was performed by a technician 
who had no knowledge of the source of the blood samples involved. 
After the rabbits proved to have negative flocculation tests, they 
were inoculated intravenously with from 16 to 60 units of floccu- 
late from the M.G.H. test or from the Kahn test. The flocculate 
was obtained from human syphilitic serum which proved to be 4 
plus positive by M.G.H., Kahn and Wassermann methods. The 
flocculate from one 4 plus reaction was cailed 4 units. Before in- 
jection, the flocculate was centrifuged and washed 3 times in sterile 
saline. The dose was finally suspended and shaken in 5 cc. of ster- 
ile saline. At intervals of 5 days the animals were thus injected. in- 
travenously, with increasing doses, from 2 to 5 times. The last 2 
injections consisted, except in the case of 3 of the animals, of 120 
units of flocculate each. 

After 2 to 3 inoculations all of the animals showed positive floc- 
culation tests, varying in positiveness from 2 to 4 plus. In most 
of the animals 4 inoculations resulted in strong 4 plus reactions, 
and 4 animals gave reactions from 9 plus to 20 plus by quantitative 
method. In most of the cases the final test was performed 8 days 
after the last injection. 

Two control animals were injected, in the same manner and in the 
same proportion as_the test animals, with antigen emulsion alone. 
The serum from these control animals remained negative through- 
out the experiment. 

Of the 14 rabbits inoculated with flocculate, 11. were given floc- 
culate from our own test, and 2 received flocculate from the Kahn 
test. No difference was noted in potency of the flocculate from the 
2 tests. 

One animal, rabbit No. 4, was injected with flocculate from the 
serum of rabbits No. 1 and No. 3. After 3 intravenous injections 
its serum was 3 plus positive. The fourth injection, 100 units of 
flocculate, was given under ether anesthesia. A week later the pos- 
itiveness of that rabbit had dropped from 3 plus to 1 plus. It was 
then given another injection of 100 units of flocculate from the 
serum of rabbit No. 3. Eight days later the positiveness had risen 


1 Rytz, F., Am. J. Clin. Path., 1935, 5, 159, 
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from 1 plus to 2 plus. Two months later the serum of this rabbit 
was still 2 plus positive. 

Rabbit No. 5, after showing a 4 plus reaction, was also anes- 
thetized and kept under ether anesthesia for 5 minutes. Three days 
later the positiveness of its serum had dropped from 4 plus to 2 
plus. No further injections were given to that rabbit. 

After rabbit No. 9 had given a final reaction of 16 plus, it was 
killed by cutting the jugular vein. Fifteen cc. of clear serum was 
thus obtained which yielded 1,620 units of flocculate. The serum, 
therefore, contained 1,260 units of flocculate above the original 360 
units injected. 

Conclusions. (1) For lack of a better name, the antibodies caus- 
ing flocculation of antigen in human syphilitic serum might be 
termed “flocculins”. (2) It has been shown that flocculate obtained 
from human syphilitic serum, by means of flocculation tests for 
syphilis, will cause positive flocculation tests in rabbits when inoc- 
ulated intravenously. Such reactions will remain positive for at 
least 2 months after the last injection. Rabbits inoculated with 
antigen emulsion alone do not develop positive flocculation tests. 
(3) Apparently, the serological factors involved in the formation of 
“flocculins” in the animal body are influenced by ether anesthesia. 
(4) Flocculate obtained from the serum of a rabbit injected with 
flocculate from human syphilitic serum, will cause the formation of 
“flocculins”’ in another rabbit when injected intravenously. (5) 
The serum of a rabbit inoculated with a definite number of floccu- 
late units, may develop many more units than were thus injected. 
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Intra-Enteric Pressure in Experimental and Clinical Intestinal 
Obstruction. * 


LOUIS SPERLING, JOHN R. PAINE, anp OWEN H. WANGENSTEEN. 


From the Department of Surgery, University of Minnesota. 


As a preliminary to a series of experiments on the effect of in- 
creased intra-enteric pressure upon the physiology and structure of 
the bowel wall, occasion was taken to measure the levels of sus- 
tained pressure which obtained in the intestine of dogs with low 
ileal obstruction. 


*This work was supportd by the Medical Research Fund of the Graduate 
School, University of Minnesota. 
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The intra-enteric pressure was determined in 19 dogs with low 
ileal type of obstruction of one to 7 days’ duration. Simple ob- 
struction was produced by sectioning the terminal ileum and in- 
verting both ends. At the stated duration of obstruction, the ani- 
mals were anesthetized, the abdomen opened, and a large calibre 
needle connected to a water manometer was inserted into the lumen 
of the obstructed ileum. Pressure readings ranged from 4 to 19 
cm. of water, or roughly 4 times the normal. Active peristalsis 
was always observed even after 7 days of obstruction. The intra- 
enteric pressure in this series apparently increased with the dura- 
tion of the obstruction. It was observed that the sustained pressure 
in low ileal obstruction was seldom above 14 cm. of water (Table 


Ey: 


TABLE I. 
Sustained Intra-enteric Pressure in Dogs with Simple Ileal Obstruction. 
Days Pressure Days Pressure 
Dog Obst. Cm. H,O Dog Obst. Cm. H,0 
al i 8 il 4 14 
2 2 4 12 4 10 
3 2 6 13 4 7 
4 2 12 14 = 12 
5 2 6 15 a 10 
6 3 10 16 4 8 
iy 3 12 17 4 10 
8 4 8 18 7 19 
9 4 10 19 7 12 
10 A 14 


On 6 additional dogs, 17 measurements of intra-enteric pressure 
were made at varying intervals after the establishment of obstruc- 
tion in the following manner. A loop of gut of 3 to 4 inches in 
length was brought up on the abdominal wall and the adjacent skin 
was mobilized to cover it. When this satchel-like handle was well 
healed, complete obstruction was accomplished by inverting the ends 
of the severed terminal ileum. In a few instances 2 such subcu- 
taneous loops were made in the same dog. The usual sustained 
intra-enteric pressure found varied between 6 and 8 cm. of water. 
The highest reading obtained was 17 cm. of water. These pressures 
are in accord with the findings of Owings and his associates.* 

Opportunity has also been afforded to determine the intra-enteric 
pressures in 5 clinical cases of obstruction of the small bowel of 
mechanical origin. Pressures were determined at the time of op- 
eration (enterostomy) by connecting the enterostomy tube to a 
water manometer. The sustained pressure in these 5 cases varied 


1 Owings, J. C., et al., Arch. Surg., 1928, 17, 507. 
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between 4 and 18 cm. of water. With peristaltic activity, pres- 
sures of 20 to 30 cm. of water were noted. 

Pressures were obtained at operation when colostomy was per- 
formed for relief of distension in 8 cases of acute colonic obstruc- 
tion due to malignancy. The sustained pressures varied in these 8 
cases between 12 and 52 cm. of water; in 6 of the cases, pressures 
above 23 cm. of water were recorded, much higher figures than 
were observed in the small bowel. The duration of obstruction in 
these cases varied between 3 and 8 days. The significantly greater 
pressures in colonic obstructions are due to the action of the ileo- 
caecal sphincter? which make of the obstructed colon a virtual 
closed-loop obstruction, in which the intra-enteric pressure may 
greatly exceed pressures observed in simple obstruction.® * 
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A Crystalline Hydrobromide of Urobilin (Stercobilin) * 


~C. J. WATSON. (Introduced by H. A. Reimann.) 


From the Department of Medicine, University of Minnesota Hospital. 


The identity of crystalline urobilin and stercobilin, as isolated 
from human.urine and feces, was established previously.*° In con- 
firmation of this the same crystalline hydrobromide has been pre- 
pared from each substance. The method of preparation is briefly 
as follows: The free urobilin is prepared from the hydrochloride as 
previously described,’ It is not crystallized but is extracted from 
its chloroform solution with 25% hydrobromic acid. The latter is 
diluted with 3-4 volumes of distilled water, and the hydrobromide 
extracted with chloroform. The chloroform solution is dried over 
anhydrous Na,SO,, filtered, and concentrated to a small volume on 
the water bath. This is poured into at least 10 volumes of petro- 

2 Sperling, Louis, Arch. Surg., in press. 

3 Burget, G. E., et al., Arch. Surg., 1930, 21, 829. 

4 Morton, J. J., and Sullivan, W. C., Arch. Surg., 1930, 21, 531. 

*Aided by a grant from the University of Minnesota Graduate School. 

1 Watson, C. J., Z. Physiol. Chem., 1932, 204, 57. 

2 Watson, C. J., Z. Physiol. Chem., 1932, 208, 101. 

8 Watson, C. J., Proc. Soc. Exp. Bion. AnD Mep., 1933, 30, 1207. 

4 Watson, C. J., Z. Physiol. Chem., 1933, 221, 145. 

5 Watson, C. J., J. Biol. Chem., 1933, 105, 469. 
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leum ether. After precipitation of the hydrobromide, the precipitate 
is collected on a small filter paper, and dissolved by repeated extrac- 
tion with small amounts of hot ethyl acetate. After moderate con- 
centration, the solution is allowed to cool and crystallization soon 
commences. The yields have varied between 40-50%. The crystals 
have a very remarkable shape resembling long, narrow boats with 
several compartments (transverse cleavagé lines). The substance is 
readily recrystallized from ethyl acetate, and has a light yellow color 
with slight orange cast. M.P. 145-150° (Shrinking above 135°). 
The absorption spectrum is the same as that of the hydrochloride, 
and the green fluorescence with zinc acetate appears to be fully as 
intense. It was conceivable that this substance was a degradation 
product of urobilin, not simply a hydrobromide. This possibility 
was excluded by ready conversion to the hydrochloride which was 
identified by the character of its crystals, and by preparation of its 
characteristic iron chloride molecular compound.°® 

Heilmeyer and Krebs’ have recently stated that the hydrochloride 
of the urobilin which they isolated is a dihydrochloride. In this in- 
vestigation stercobilin was also isolated by the method which they 
described. It was found to differ in no way from that isolated 
according to the method previously described by the writer.* From 
it the crystalline free substance, the iron chloride molecular com- 
pound, and the hydrobromide as described above were readily 
prepared. The hydrobromide contains 12% bromine, a value which 
agrees very well with formulae for a mono-hydrobromide. Further 
analyses of the hydrochloride indicate that if the chloroform is care- 
fully removed prior to analysis, the values agree only with a for- 
mula for a mono-hydrochloride. In an earlier report the formula 
C3;H4sN,Os was suggested for the crystalline-free stercobilin. Re- 
cent analyses of this, as well as of the hydrochloride and iron chloride 
molecular compound, which will be reported in detail in a separate 
publication, have shown that the oxygen content of the molecule is 
less than at first believed. This is also indicated by the analyses 
which Heilmeyer and Krebs have reported. Whether 6 or 7 oxygen 
atoms are contained in the molecule has not yet been determined. 
Recent analyses of the free substance and of the hydrochloride point 
to a content of 7; the data for the hydrobromide, however, agree 
better with 6. 

Analytical data: 


6 Watson, C. J., Proc. Soc. Exp. Bion. AND Mep., 1934, 32, 534. 
7 Heilmeyer, L., and Krebs, W., Z. Physiol. Chem., 1934, 228, 33. 
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ilin: 3.702 m ave 8.84 mg. COs, 2.5 mg. H20 
eo vis eO07 fh }?) OOTwee N ab 26% 740 aun. 
Cc H N re) 
Theory (C3aH4gN40¢) 66.6 7.74 9.43 16.16 
sa pH 0.) 64.91 7.54 9.18 18.36 
Found 651 758 9.36 17.96 


: obilin hydrochloride: 3.826 m ave 8.60 mg. COs, 2.55 mg. H,O 
barn gre 3794 2) ©)? 0.214 ce. No at 28°, 749 mm. 
1.967 ’? °? 0.43 mg. AgCl 
3.064 7? %% 0.695 ’? AgCl 


C H N Cl 
Theory (C33H4gN40gHCl) 62.85 7.46 8.88 5.55 
CsgHagN407HCl) 613 727 866 5.41 
Found 61.3 7.45 8.55 5.41 
5.61 
3. Stercobilin hydrobromide: 3.950 mg. gave 8.42 mg. COg, 2.48 mg. HO 


2.54572 922) 0199) ces No fated lors (44. 
BERN) 77 2 (Deh) sone, Jaelaye 


Cc H N Br 
Theory (C33H4gN4OgHBr) 58.65 6.96 829 11.85 
O33H4gN407HBr) 57.3 6.7 8.1 DBS 7/ 
Found 58.1 7.02 8.57 12.14 


Urobilin hydrobromide (prepared in the same way from crystalline urine urobilin) : 
3.068 mg. gave 0.240 ce. Nog at 31°, 744 mm. = 8.59% N 


A detailed report of this study appears elsewhere.* 


6152. rh 


Comparison of Natural Crystalline Urobilin (Stercobilin) with that 
Obtained in Vitro from Mesobilirubinogen. * 
aw 
C. J. WATSON. (Introduced by H. A. Reimann.) 


From the Department of Medicine, University of Minnesota Hospital. 


Fischer’ isolatedmesobilirubinogen following an amalgam re- 
duction of bilirubin. Soon afterwards he and Meyer-Betz? ob- 
tained crystalline urobilinogen from the urine and proved its identity 
with mesobilirubinogen. There is little doubt that this is the chro- 
mogen of natural urobilin or stercobilin, which recent studies® * 
have proven identical. It was therefore expected, after allowing 
crystalline mesobilirubinogen to stand in the air and light until the 
Ehrlich reaction disappeared and urobilin characteristics had be- 
come intense, that a crystalline urobilin could be isolated which 

8 Watson, C. J., Z. Physiol. Chem., 1935, 288, 39. 

* Aided by a grant from the University of Minnesota Graduate School. 

1 Fischer, H., Z. Physiol. Chem., 1911, 78, 204. 

2 Fischer, H., and Meyer-Betz, Z. Physiol. Chem., 1911, 75, 232. 


3 Watson, C. J., Z. Physiol. Chem., 1933, 221, 145. 
4 Watson, C. J., Proc. Soc. Exp. Bion. aNnD Murp., 1934, 82, 534. 
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would be identical with that already obtained from urine and feces. 
However, it appears that the natural formation of urobilin from 
urobilinogen is more complex than had been believed. Crystalline 
mesobilirubinogen (urobilinogen) was isolated from bilirubin ac- 
cording to H. Fischer’s method.* It was dissolved in glacial acetic 
acid and remained exposed to the ordinary light and temperature of 
the laboratory for 3 weeks. After this time the Ehrlich reaction 
was only very faint. The solution now possessed a dark brown 
color, exhibited intense urobilin absorption and strong green fluor- 
escence with alcoholic zinc acetate. This solution was poured into 
3 volumes of chloroform, and from now on the procedure leading 
to isolation of the crystalline substance was the same as previously 
described for isolation of urobilin from urine, and stercobilin from 
feces.» ° (CHCl, > H,O -> HCl > CHCl; — petroleum ether, 
ppt. > hot CHCls, crystallization.) In this way a crystalline uro- 
bilin has been isolated twice in small amounts. After repeated re- 
crystallization from hot chloroform the melting point of the crystals 
was not sharp at 155-158°C. Although this substance exhibits in- 
tense green fluorescence in alcoholic zinc acetate solution, as well 
as a “urobilin” spectrum it differs in a number of respects from 
natural urobilin or stercohilin. The crystals of the hydrochloride 
have a different appearance in that they are short and thick rec- 
tangles, often somewhat barrel shaped, in contrast to the long nar- 
row prisms of the natural material. The substance is obviously 
much less stabile than the natural urobilin, and this undoubtedly 
accounts for the poor yields so far obtained (7-12%). An attempt 
was made to prepare a crystalline iron chloride molecular com- 
pound, as well as a hydrobromide, for purposes of comparison, but in 
both instances the substance underwent definite changes in color, in 
the first becoming greenish brown, in the second light red. Con- 
trol experiments with smaller amounts of natural urobilin hydro- 
chloride readily yielded the characteristic crystals of the iron 
chloride molecular compound and of the hydrobromide. 

As yet the amount of “artificial” urobilin isolated has not been 
enough for microanalysis. This may yield further information as 
to how the natural and “artificial’’ urobilins differ. The differ- 
ences described suggest that some as yet unknown factor is of im- 
portance in the natural transition of mesobilirubinogen to urobilin. 

A detailed report of this study appears elsewhere.° 


5 Watson, ©. J., J. Biol. Chem., 1934, 105, 469. 
6 Watson, C. J., Z. Physiol. Chem., 1935, 233, 39. 
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Localization of Premature Beats in the Mammalian Ventricle.* 


JANE SANDS ROBB, ROBERT CUMMING ROBB, anp J. G. FRED HISS. 


From the Departments of Pharmacology and Medicine, Syracuse University. 


Premature beats, excited by 2 methods, have been recorded by 
means of the 3 standard electrocardiographic leads, photographed 
simultaneously. (1) When coronary arteries are ligated, as pre- 
viously reported,”” immediately upon ligation there often occur 
transient showers of spontaneous premature beats. Comparing the 
records of various experiments, it is evident that the form of the 
premature beats varies but that in experiments involving any one 
muscle the form is relatively constant. (2) In other experiments 
premature beats were elicited from the apex of the left ventricle by 
mechanical stimulation. 

In the lower third of the left ventricle there are 2, and only 2 
muscles. The superficial sino-spiral forms the anterior horn of the 
apex and penetrating becomes the anterior papillary muscle. The 
superficial bulbo-spiral, in a similar manner becomes the posterior 
papillary. If 2 types only of premature beats are obtained in this 
area, an anatomical basis for that fact is available. 

The form of the premature beats elicited by mechanical stimu- 
lation of the superficial sino-spiral muscle was found to be the same 
as that of the spontaneous premature beats which occurred when 
that muscle lost its blood supply. Likewise the same relation be- 
tween the spontaneous and artificially excited premature beats was 
observed for the superficial bulbo-spiral. Figure 1 shows that the 


*We gratefully acknowledge a grant from the Hendricks Research Fund of 
Syracuse University, a grant from the Committee on Scientific Research of the 
American Medical Association, and a grant from the Ella Sachs Plotz Foundation. 

1 Robb, J. S., Easby, M., and Hiss, J. G. F., A. J. M. S., 1934, 188, 835. 

2 Robb, J. S., Hiss, J. G. F., and Robb, R. C., Am. Heart, 1935, 10, 287. 
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form of such premature beats tends to be the reciprocal of the 
alteration produced when respective muscles are injured.* 


SUP. SINO-SP. M. 


~ 
“~ 
~ 


SUP. BULBO-SP. M. 


PREMATURE SYSTOLES LESION 
4 2 
R 


Fig. 1. 


A. Superficial Bulbo-Spiral muscle. Column 1, three simultaneous leads 
showing mechanically stimulated premature beats. Column 2, premature beats 
occurring spontaneously. The column marked ‘‘Lesion’’ indicates the alteration 


due to infarction of the muscle. 

B. Gives the same data for the Superficial Sino-Spiral muscle. Note that the 
T deflection of the premature beats is positive and that in infarction the T is 
negative. Also note the reverse direction of the quick deflections. 


That 2 types of premature beats may be elicited from nearby 
points at the apex has been observed previously. Particular refer- 
ence is made to figures 7a and 7b of the paper by Barker, Macleod 
and Alexander.* Their points 2 and 3 obviously lie on the super- 
ficial sino-spiral and with equal certainty points 4, 5, 6 and 8 lie on 
the superficial bulbo-spiral, 4 at the apex and 8 at the base. The 
forms of the premature beats recorded from these 2 groups of 
points are the same as those hereby reported. These authors dis- 
cuss the previous attempts at localization of premature beats, that 
is, right or left sided as opposed to apex or base, and give a fairly 
complete bibliography. 

These data allow one to suggest that localization may be possible 
in terms of the muscle involved. 


3 Robb, J. S., Proc. Soc. Exp. Bion. anD MeEp., 1933, 31, 311. 
4 Barker, P. S., Macleod, A. G., Alexander, J., Am. Heart, 1930, 5, 720. 
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Transformation of Testis to Owary in Heteroplastic Parabiosis in 
Amblystoma. 


ROBERT K. BURNS, JR. 


From the Department of Anatomy, The University of Rochester, School of Med- 
icine and Dentistry, Rochester, N. Y. 


A study of sex reversal in heteroplastic combinations of Ambly- 
stoma has been in progress for some time, and a total of 146 pairs 
of A. tigrinum—A. punctatum have been studied, in which both 
partners are sexually differentiated. The advantage of heteroplastic 
combination lies in the more rapid development and larger size of 
the tigrinum member, which invariably becomes sexually dominant 
at a relatively early stage, regardless of its own sex. Likewise, the 
gonads of the punctatum member, irrespective of sex, undergo mod- 
ification and reversal in varying degree. In the present paper we 
shall confine ourselves to an outline of the process of transforma- 
tion from testis to ovary in the gonads of punctatum males joined 
to large tigrinum females. 

In accordance with the laws of chance combination, 4 sex-species 
combinations are possible, and up to about 90 days in the experi- 
ment these occur in the expected ratio, as follows: J ¢ 20, ¢? 17, 
23 21, 9% 23.* From this it is apparent that such factors as early 
mortality, or atypical sex ratios in the eggs used, can be excluded as 
influencing the result. And since the mortality subsequent to sex 
differentiation was low, and moreover included in the data, this 
factor, difficult to rule out in past experiments, is here completely 
eliminated from the fesult. 

In the later stages of the experiment the expected ratio is greatly 
modified due to complete reversal of sex in the punctatum member 
of many pairs of the 2¢ group. This is accompanied by a cor- 
responding excess of 2? pairs: d'¢ 20, 02 13,283,292 29. These 
data, coupled with the histological evidence to be summarized, force 
us to conclude that virtually all punctatum males united to large 
tigrinum females undergo reversal of sex, which is, in many in- 
stances, already complete. The histological evidence may be 
summed up in the following principal points: 

(1) Histological transformation of testis to ovary is seen in 
the gonads of almost all punctatum members of $2 pairs prior to 


* In all cases in this paper the large sex symbol represents the tigrinum mem- 
ber, the smaller the punctatum. 
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90 days, beyond which few such pairs can be found. The only ex- 
ceptions are found in a few quite young pairs. 

(2) Transformation of testis to ovary may occur by “direct 
differentiation,” in which indifferent gonads, zygotically testes, 
differentiate as ovaries in large parts of their extent, with subse- 
quent reduction of the testicular portions; or, by delayed reversal 
in well developed testes, in which the rudimentary cortical com- 
ponent develops rapidly, while the medulla is removed by retrogres- 
sive changes involving cavity formation in the rete apparatus. All 
older 2¢ pairs are conspicuous examples of this latter type. 

(3) The occurrence in the 2? group, of cases in which the rudi- 
mentary or atypical structure of the punctatum “ovary” is best ex- 
plained by regarding them as completely transformed testes; an as- 
sumption required by the statistical evidence. 

The demonstration of reversal of testis to ovary in this material 
agrees in histological details with cases described by Humphrey,* 
following orthotopic implantation of the gonad preprimordium, and 
Burns,” in homoplastic pairs of A. tigrinum, which have been dis- 
credited by Witschi.* It also parallels in its earlier aspects, an ex- 
tensive new series by Humphrey.* Ina recent article Witschi® refers 
to some A. tigrinum—A. maculatum (punctatum) pairs, as yet un- 
described, in which in 23 pairs “the maculatum male comes partly 
under the dominance of the tigrinum female... . to the extent that 
an ovarial cortex is permitted to develop...” This statement is 
entirely inadequate to describe the degree of transformation found 
by us, possibly because that writer has thus far encountered only the 
earlier stages of the process. 


1 Humphrey, R. R., J. Exp. Zool., 1929, 53, 171. 
2 Burns, R. K., Jr., J. Exp. Zool., 1931, 60, 339. 
3 Witschi, E., J. Exp. Zool., 1933, 65, 215. 

4 Humphrey, R. R., Anat. Rec., 1935, in press. 
5 Witschi, E., Biol. Rev., 1934, 9, 460. 
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Effect of Walker Rat Sarcoma on Growth of Transplanted Cancer. 


G. VAN DER SCHUEREN.* (Introduced by J. B. Murphy.) 
From the Rockefeller Institute for Medical Research, New York City. 


A factor has been demonstrated in extracts of certain chicken 
tumors which if concentrated is capable of neutralizing the filtrable 
transmitting agents of chicken tumors and of retarding the growth 
of mammalian sarcomas.’ A factor has also been obtained from 
certain active normal tissues, placenta, embryo skin,? and testicle® 
which has a definite inhibiting action on the growth of mammalian 
carcinoma. The present investigation was undertaken to determine 
whether an inhibiting factor could be demonstrated in mammalian 
tumors. 

Preliminary tests made with several of the transplantable tumors 
indicated that the Walker tumor gave the best intimation of the 
presence of an inhibiting factor, so the experiments were confined 
to this tumor. It grows in nearly 100% of inoculated rats, seldom 
retrogresses, and causes death of the animal in from 6 to 7 weeks 
Tumors of this type from 3 to 4 weeks old were finely minced, 
spread ina thin layer and placed in a freezing box until desiccation 
was complete. After being finely powdered, 1 gm. was thoroughly 
extracted with 10 cc. of Ringer’s solution and centrifuged. The 
supernatant fluid was used for the tests. 

The effect of this material was tested on Mouse Sarcoma 180, 
Carcinoma 48, and the Brown-Pearce rabbit epithelioma. 

* Fellow of the C.R.B. Educational Foundation. 

1 Murphy, Jas. B., and Sturm, E., J. Exp. Med., 1932, 56, 107; Ibid., 1932, 
56, 483; Science, 1932, 75, 540. 

2 Murphy, Jas. B., and Sturm, E., Science, 1933, 77, 631; J. Exp. Med., 1934, 
60, 293. 


3 Duran-Reynals, F., J. Exp. Med., 1931, 54, 493; Tanzer, R. C., J. Exp. Med., 
1932, 55, 455. 
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Experiments with Mouse Sarcoma 180. In the first group of ex- 
periments the tumor material was prepared by first mincing, and 
then after the addition of a few drops of saline solution it was 
squeezed through bolting cloth. This gives a finely divided cell 
suspension. A portion of this was mixed with an equal volume 
of the Walker tumor extract and allowed to stand at room tempera- 
ture for 60 minutes. As control the same amount of tumor cell 
suspension was diluted with an equal volume of Ringer’s solution 
and kept under the same conditions as the test material. At the end 
of the period, mice were injected into one groin with 0.1 cc. of 
the test material and in the other with an equal amount of the con- 


trol suspension. The results of 10 such experiments are given in 
Table I. 


TABLE I. 

———— Tumors ——— 

Exp. No. No. of mice Experiment, % Control, % 
1 6 0 33.3 
2 il 18.2 81.8 
3 a 0 44.4 
4 7 0 42.8 
5 8 12.5 62.5 
6 9 0 44.4 
ih 10 70.0 70.0 
25 6 0 66.6 
31 i/al 0 81.8 
27 8 0 50.0 
Total a9 12.7 64.5 


It is evident from Table I that the extract yields a factor or sub- 
stance which prevents or retards the growth of Sarcoma 180. 

In a second group of experiments with 59 mice the tumor sus- 
pension was prepared by passage through a wire mesh, which gave 
a suspension composed of fairly large cell clumps. This suspension 
was tested in the same manner as in the first group. No evidence of 
inhibition was observed. . 

Experiments on Mouse Carcmoma 48. Exactly the same pro- 
cedure was next applied to a dilute cell suspension of Carcinoma 48. 
Results may be summarized as follows: In 19 mice injected tumors 
grew in 36.8% in the side injected with mixtures of cell suspension 
plus tumor extract, while they grew in 68.4% in the control side. 
The experiments were then repeated inoculating grafts which had 
been immersed for 1 hour in the tumor extract, instead of cell sus- 
pensions. No inhibition could be observed under such conditions. 

Brown-Pearce epithelioma of the rabbit. The tumor material was 
prepared in the same manner as that described above for the first 
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group of experiments. The rabbits were shaved in both flanks, and 
one side was injected intradermally in several areas with the tumor 
cell suspension plus Walker tumor extract, and the other side with 
the cell suspension diluted with salt solution. The results are given 
in Table II. 


TABLE II. 
———— Experiment ————— -———————_Control 

Rabbit No. of No. of % No. of No. of % 
No. inoculations tumors tumors inoculations tumors tumors 
519 4 0 0 4 2 50 
520 0 4 4 100 
570 3 0 0 4 4 100 
yal 4 0 0 5 4 80 
578 uf 0 0 4 4 100 
579 8 0 0 4 3 75 
Total 30 0 0 25 21 84 


It is evident from Table II that the extract of the Walker tumor 
had a marked inhibiting effect on the growth of the epithelioma. 

The question arose whether the action of the extract is on the 
tumor cells or on the host. The problem may be a complex one, 
but that at least part of the inhibiting effect is due to a direct action 
on the tumor cells is suggested by the following experiment. 

A bolting cloth cell suspension of Mouse Tumor 180 was divided 
into 3 equal parts. Two of them were allowed to remain in contact 
with the Walker tumor extract for 10 and 75 minutes respectively 
before inoculation. The 3rd portion was allowed to stand for 75 
minutes and was mixed with the extract 10 minutes before injec- 
tion. These tests were controlled by injections of similar cell sus- 
pensions diluted with saline solution. These were injected into the 
opposite side of the-same mice which had received the test inocula- 
tions. Results are given in Table III. 


TABLE III. 
No. of Tumors 
Material injected mice Experiment Control 
%o Jo 

Tumor cells after contact with the extract for 

75 minutes 10 0 81.8 
Tumor cells after contact with the extract for 

10 minutes ig" 84.6 84.6 
Tumor cells after standing 75 minutes and 

mixed 10 minutes with the extract 10 60.0 40.0 


Table III shows a marked inhibiting effect when the cells had 
remained in contact for a long time with the extract, while no evi- 
dence of inhibition was found when the duration of contact was 
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short. On the other hand, treatment of mice bearing either the 
Sarcoma 180 or Carcinoma 48 with the Walker tumor extract in- 
jected intraperitoneally had no effect. A possible inhibiting action 
on cells of the 180 tumor of desiccated extracts of the Brown-Pearce 
epithelioma of the rabbit, Sarcoma 180, Carcinoma 48, and a mouse 
melanoma has also been investigated. Results were consistently 
negative. 


Conclusions. An extract of desiccated Walker rat tumor under 
certain experimental conditions prevents or retards the growth of 
Mouse Sarcoma 180, Mouse Carcinoma 48, and the Brown-Pearce 
epithelioma of the rabbit implanted in the skin. The action seems 
to be at least partially due to a direct effect on the cells, and is not 
shared by extracts of other transplantable tumors studied. 
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Reaction of Spontaneous Mouse Carcinomas to Blood-Carried 
Bacterial Toxins. 


F. DURAN-REYNALS. (Introduced by J. B. Murphy.) 
From Rockefeller Institute for Medical Research, New York City. 


We reported’ a study on the vascular reactions of a series of 
growths ranging from benign embryomas and granulomas to very 
malignant transplantable carcinomas and sarcomas of mice and rats 
to a blood-carried B. coli toxin of low potency. The phenomenon 
of the tumor reactivity to bacterial toxin was first described by 
Gratia and Linz,” and confirmed by Shwartzman and Michalowsky.* 
The reaction shows the general characteristics of the Shwartzman 
phenomenon. Apitz* has further proved that still other factors 
capable of inducing the latter phenomenon in rabbits also induce the 
phenomenon of the tumor reactivity. 

From our investigations we concluded that only those growths 
showing at the same time malignancy and rapidity of growth pre- 
sent the phenomenon of Gratia and Linz. 


1 Duran-Reynals, F., Proc. Soc. Exp. Bion. AND Mep., 1933, 31, 341. 

2Gratia, A., and Linz, R., Compt. rend. Soc. Biol., 1931, 108, 427; Ann. Inst. 
Pasteur, 1932, 49, 131. 

3 Shwartzman, G., and Michalowsky, N., Proc. Soc. Exp. Biou. AnD Mep., 
1932, 29, 737. 

4 Apitz, K., Z. Krebsforsch., 1933, 40, 50. 
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As a corollary to this principle it was found on further analysis 
that the degree of pre-existing necrosis is, generally speaking, a 
good index of the degree of tumor susceptibility. Necrosis is the 
expression of a special state of vascular fragility which renders the 
rapidly growing tumor vulnerable to the injected toxin, even if the 
latter is practically harmless for the normal animal. Apitz’ had 
already noticed a definite relation existing between the microscopic 
areas of necrosis and the incidence of hemorrhages. 

The tumors most susceptible to the B. coli toxin were the fast- 
growing malignant transplantable tumors of rats and mice. As a 
result of the phenomenon a good many tumors regressed partially 
or totally. Regression was also observed after an apparently nega- 
tive reaction in the tumor. On the other hand, the slower growing 
malignant spontaneous carcinomas of mice were found practically 
non-susceptible and their further course was not modified at all. 

It is obvious that the phenomenon is conditioned by 2 sets of fac- 
tors: the intrinsic factor depending on the sensitivity of the tumor 
itself, and the extrinsic one, depending on the activity, quantity, 
and route of inoculation of the toxin. Additional studies showed 
that both sets of factors could vicariously substitute for each other 
to a rather large extent. The very susceptible tumors required 
smaller doses of toxin to produce the same effect, and the same 
result was also obtained with filtrates of low toxicity as with much 
more active filtrates. Also, the route of inoculation did not seem 
to be a matter of much importance. This suggested that perhaps 
one could obtain with the refractory spontaneous tumors results 
similar to those obtained in transplantable tumors, but by using 
filtrates of higher. toxicity. 

Accordingly a series of tests was carried out on 52 mice bearing 
mammary carcinomas using a very toxic “agar washing” of human 
typhoid bacillus (supplied by Dr. Shwartzman), and filtrates of 
6-day-old broth cultures of Mouse Typhoid I (B. enteritidis), 
Mouse Typhoid II (probably B. paratyphosus B.), and Mouse 
Typhoid III. The filtrates of Strain II of mouse typhoid were also 
very toxic; the filtrates of the other two strains were less so. The 
malignant character of the tumors was histologically confirmed in 
every case, either from biopsy or at the post-mortem examination. 

In the first experiment 3 mice were injected intraperitoneally with 
0.5 cc. of filtrate of the “agar washing”’ of the human typhoid. The 
3 animals died in less than 6 hours without any alteration in their 
tumors. 

In the second experiment 13 mice were first injected with 0.1 cc. 
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of toxin from Mouse Typhoid II intraperitoneally, and this was re- 
peated at weekly intervals. The following results were obtained. 
Nine mice died within the first 6 days, 4 of which showed hemor- 
rhages in their tumors. Of the 4 remaining 2 showed a weak 
phenomenon and the growth of the tumors was not modified. One 
mouse showed no reaction, but there was a temporary retrogression 
of the tumor. The last mouse had a medium sized papillary adeno- 
carcinoma which retrogressed to a small nodule, proving on his- 
tological examination to be made up only of connective tissue. 

In the third and most extensive experiment 36 mice were treated 
with a mixture of equal parts of toxin and of the 3 strains of mouse 
typhoid. Mice have been classified in 2 groups according to the 
amount of toxin given in the first injection. Simply by chance it so 
happened that the animals treated with the higher doses were also 
those bearing larger tumors, so that these 2 factors must be con- 
sidered together. The details and results of the test are also given 
in Table I. 

The group of mice having larger tumors and receiving the larger 
dose of toxin had a higher incidence, greater intensity of local re- 
action, a higher early mortality, and a lower percent of partial, or 
total inhibition than did the group with the preponderance of small 
tumors, receiving the smaller doses of toxin. 

These observations duplicate similar findings on transplantable 
rapidly growing malignant tumors. 

Moreover> Table I shows that inhibition is better observed when 
small or medium sized tumors are treated with small doses of toxin. 
The mortality under such conditions is very low. It is noteworthy 
that inhibition is observed without any apparent reaction taking 
place in the tumors and, consequently without any danger to the 
life of the animal. Thus, out of 14 cases of partial or total inhibi- 
tion 3 gave a strong tumor reaction, 4 gave mild or doubtful re- 
actions, and 7 negative reactions. The average length of life from 
the beginning of treatment in mice showing partial inhibition was 
80 days, while the average for mice whose tumors were not inhibited 
was 50 days. The average length of life in the 6 mice showing 
total inhibition was 171 days. In 3 of them no tumor could be 
found at autopsy. In the other 3 cases the tumor recurred after 
the mice had remained free from disease for 46, 60, and 180 days 
respectively. 

The facts brought to light in transplanted as well as in sponta- 
neous tumors establish the principle that the newly formed vessels 
of malignant growth, either as a consequence of an excessive per- 
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meability or through some other cause, are extremely sensitive to 
injections of blood-carried bacterial toxins and it is this fact which 
creates a very special state, the tumor vulnerability which is respon- 
sible for the regression of malignant growths. 
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Inhibiting Action of Placenta Extract on a Transplantable Malignant 
Epithelioma of the Rabbit. 


G. VAN DER SCHUEREN.* (Introduced by J. B. Murphy.) 
From the Rockefeller Institute for Medical Research, New York City. 


Previous work has been reported showing the existence in mouse 
placenta of a factor markedly inhibiting the growth of both trans- 
plantable and spontaneous carcinoma of the mouse.’ Placenta from 
rats and rabbits were later found to be equally effective in retarding 
the growth of transplantable mouse carcinoma.” The present study 
is an extension of this observation to include a tumor of a different 
species. 

The epithelioma of Brown-Pearce was selected for this work. 
The tumor is extremely malignant and invasive when grafted into 
the testicle but if inoculated into the skin it eventually regresses after 
a period of active growth. 

The mouse placenta was prepared according to the technique 
described in the above-mentioned publications. Late term placenta 
was finely minced, dried im vacuo and kept in the cold room. The 
desiccated material was ground, extracted with 10 volumes of 
Ringer’s solution or plain water and then centrifuged; the super- 
natant fluid was used as such or diluted with 10 volumes of Ringer’s 
solution. In some cases the extract was heated to 48°C., a pro- 
cedure which did not seem to modify in either direction the activity 
of the extract. 

The tumor cells from healthy testicle growths were passed through 
a masher and suspended in a few cc. of Ringer’s solution. This 
suspension was squeezed through bolting cloth and divided into 2 
parts. These were mixed with an equal volume of placenta extract 

*Fellow of the C.R.B. Educational Foundation. 


1 Murphy, Jas. B., and Sturm, E., Science, 1933, 77, 631. 
2 Murphy, Jas. B., and Sturm, E., J. Hxp. Med., 1934, 60, 293. 
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and Ringer’s solution respectively. The length of contact varied 
from 10 to 60 minutes at room temperature. 

In the first group of tests the mixtures were injected intradermally 
into each side of the depilated flank of the same rabbit. No more 
than 6 mixtures were tested in each side. The results are shown in 
Table I. 


TABLE I. 

Substance injected No. of Tumors 
with tumor cells injections % 
Ringer’s solution 27 81.5 
Undiluted placenta extract 20 25.0 
Placenta extract at 1:10 14 42.8 


It is evident from Table I that undiluted placenta extract has a 
marked effect in reducing the incidence of successful inoculations 
of the epithelial tumor. This action is partially lost after the ex- 
tract has been diluted 10 times. 

In a second group of tests the mixtures were injected into the 
testes instead of the skin. Ten rabbits were thus injected, 6 with 
the mixtures containing placental extract and 4 with the Ringer’s 
solution mixtures. All of the animals developed tumors in both 
testicles and also metastases, without any significant difference be- 
tween the two groups. 

The above-described test was repeated with another placental 
extract, using 2 rabbits for the test injections and 4 for the control 
injections. None of the animals showed any apparent local growth, 
but autopsies after 30 days showed that the 4 control rabbits all had 
intensive metastases while the 2 test animals were entirely free from 
any evidence of disease. The number of animals here is too small 
to be of value except as a possible indication for further work. 

Conclusions. Extracts of desiccated placenta contain a factor 
which markedly reduces the incidence of successful inoculations of 
an epithelial transplantable tumor in the rabbit growing in the skin, 
where under ordinary conditions the tumor eventually regresses. 
There are no indications of such strong action on the tumors grow- 
ing in the testicle, in which organ the growth shows an extremely 
malignant character. 
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Enhancement of Pathogenicity of Human Typhoid Organisms 
by Mucin. 


GEOFFREY RAKE. 


From the Laboratories of the Rockefeller Institute for Medical Research, New 
York City. 


It is recognized that experimental work on typhoid fever has 
been handicapped by the lack of a small susceptible laboratory ani- 
mal. Even with highly virulent strains of B. typhosus, several million 
organisms are required to kill mice when inoculated intraperiton- 
eally. With such numbers, the fate of the animal is due not only to 
virulence and invasiveness but also to toxicity from products of dis- 
integration of the organisms. Recently Norton and Dingle’ have 
been able to increase the virulence of B. typhosus 20,000 times by 
intracerebral inoculation. By combining the typhoid organisms with 
mucin, as used for other organisms,”® their virulence for mice can 
be increased a million times. 

The method for the preparation of mucin has been given else- 
where.* ° Twelve- to 15-hour cultures of the organisms on plain 
agar have been used throughout. Thirteen cultures of B. typhosus 
and 2 each of Paratyphoid A and B have been tested. Five B. ty- 
phosus cultures were isolated within 9 months and of these, 3 re- 
quired only 10 organisms to kill while 2 required 100. One strain 
was 2 years old and required 1,000 organisms to kill; while the 
other 7 were old stock strains and all failed to kill with 100,000 or- 
ganisms (the largest number tested) save one, the so-called Reju- 
venated Rawlins strain, which required only 10 organisms.* The 
Paratyphoid strains were old stock cultures. Three failed to kill 
with 100,000 organisms, but in the fourth 100 organisms killed. 
This strain had been kept frozen and dried without sub-culture for 
years. In the case of the stock strains that failed to kill, Rough, Nor- 
mal and Smooth, motile and non-motile forms were noted. All of the 

1 Norton, J. F., and Dingle, J. H., Am. J. Pub. Health, 1935, 25, 609. 

2 Nungester, W. J., Wolf, A. A., and Jourdonais, L. F., Proc. Soc. Exp. Bion. 


AND MeEp., 1932, 30, 120. 

3 Miller, C. P., Science, 1933, 78, 340. 

4 Miller, C. P., Proc. Soc. Exp. Bion. AND Mep., 1935, 32, 1136. 

5 Rake, G., J. Exp. Med., 1935, 61, 545. 

6 Rake, G., Proc. Soc. Exp. Brot. AND MEp., 1935, 32, 1175. 

* This strain and others were obtained from the Army Medical Center at 
Washington through the kindness of Colonel J. F. Siler. 
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virulent strains were smooth and motile. Comparative tests with the 
same virulent strains suspended in broth and mucin showed an in- 
crease in virulence of from 100,000 to over 1,000,000 times. It 
will be noted that the virulence of the stock strains was not enhanced 
to a like degree, suggesting that a great part of their activity is due 
to the breaking down of the large numbers of organisms. Attempts 
to enhance the virulence of strains by growth in media containing 
mucin have not been successful. 

Protection tests have been carried out using human sera. These 
results have been compared with the Widal reaction of the same 
sera. In the protection test the serum has been inoculated intra- 
peritoneally into mice 30 minutes before the intraperitoneal inocu- 
lation of organisms. Each mouse receives 0.5 cc. of a 2:5 dilution 
of serum in saline. For the Widal reaction, O and H antigens 
have been prepared from the freshly isolated strain of B. typhosus 
which has been used throughout for the protection tests. 

Twenty-six sera have been tested. Of these, 5 came from indi- 
viduals who had received typhoid vaccine from 2 to 12 years be- 
fore. All sera protected against at least 10,000 killing doses (the 
maximum tested) and none of the mice showed any sign of sick- 
ness. The other 21 sera, from unvaccinated persons with no history 
of typhoid fever, can be divided into 2 groups: the first, children 
up to 15 years; and the second, adults above 20 years. Of the 9 
children, 8 showed little or no protection while one protected against 
1,000 killingdoses. Of the 12 adults, 3 showed little protection, 
3 protected against 100, and 6 against 1,000 killing doses. It should 
be pointed out, however, that the serum of unvaccinated individuals, 
even when it protected against death, did not prevent the mice from 
becoming sick save in the highest dilutions. 

The Widal reaction of the serum did not run parallel with the 
protective power of the serum. It was never positive except with 
serum containing protective antibodies. On the other hand, 2 sera 
which protected against 1,000 killing doses failed to show any ag- 
glutination with the antigens used. It would seem, therefore, that 
the protection test as described is more delicate for discovering 
slight serological changes than is the Widal reaction. 

In brief, a method for increasing the pathogenicity of typhoid 
cultures for mice by the use of mucin has been determined, which 
offers a way of selecting cultures for the preparation of vaccines and 
a delicate measure of antibody changes in human sera. 
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Coagulating Power of Bothrops Atrox Wenom on Hemopbhiliac 


Blood. é 


S. M. PECK, M. L. CRIMMINS, anp LOWEL A. ERF. (Introduced by 
Louis Gross.) 


From the Laboratories of the Mount Sinai Hospital, New York City. 


Barnet and Macfarlane’ have recently reported on the use of 
snake venom for local hemostasis. Their best results were obtained 
with venom of the Russel viper. We have been working along 
similar lines with the venom of the Bothrops atrox (Fer-de-Lance). 
This reptile is a native of Central and South America and is fairly 
easy to obtain and keep in captivity. Thus, unlike the Russel viper 
venom, a plentiful and relatively cheap supply of this venom is 
readily available. 

Two different samples of the dried venom were obtained through 
the courtesy of Dr. R. P. Connor, of the United Fruit Co. The 
samples represented pooled venoms from “milkings” carried out at 
the Serpentarium, in Tela, Honduras, several years ago. In the 
experiments, the venom was diluted with physiologic saline. 

The minimum lethal dose for pigeons (intravenous route) weigh- 
ing 250-350 gm. varied from 0.2-0.25 mg.; the minimum lethal 
dose in rabbits (intravenous route) of approximately 2 kilos, was 
0.015-0.02 mg. These figures were determined on a large series of 
pigeons and rabbits with both samples. 

V. Brazil gives 0.01 as the m.l.d. for pigeons and 0.07 mg. as 
the m.l.d. for rabbits We have consistently found, as can be seen 
from our figures, that pigeons were much more resistant than rab- 
bits to the toxins (neurotoxins) of the venom. : 

The haemorrhagine content of the Bothrops atrox venom was 
titrated according to the method of Witebsky, Peck, and Neter.? 
One sample failed to elicit hemorrhage in a 1% solution, while the 
other sample produced a moderate amount of echymosis in 3 
minutes when 1 cc. of the 1% solution was added to the chicken 
embryo. It was, however, decidedly poorer in hemorrhage-produc- 
ing substance than Moccasin venom. 

The coagulating power of Bothrops atrox venom was tested on 
the blood of 2 hemophiliacs: L.E., age 25, whose clotting time was 

1 Macfarlane, R. G., and Barnet, B., Lancet, 1934, 2, 985. 

2 Witebsky, E., Peck, S., and Neter, E., Proc. Soc. Exp. Biol. AND Mpp., 
1935, $2, 722. 
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58-60 minutes and V.B., age 36, whose clotting time varied from 
1 hour and 40 minutes to 1 hour and 46 minutes. The coagulation 
time was determined according to the method of Lee and White. 
To 2 cc. of hemophiliac blood, 0.5 cc. of the Bothrops atrox venom 
was added in dilutions up to 1:10,000,000, and the time of clot 
formation was noted. 

The optimum concentration of the Fer-de-Lance venom, for 
coagulation was in the 1 :10,000 dilution. Since 0.5 cc. of the venom 
was added to 2 cc. of blood, the final dilution was 1:50,000. It is of 
interest to note that the coagulation power of the venom increased 
with the dilution up to 1:10,000 and then diminished. It took a 
much longer time to clot the blood of the older hemophiliac whose 
clotting time was much longer than that of the younger man. The 
clots when formed, were firm and retracted well. In the case of 
L. E. it took only 15 seconds to cause the formation of a firm clot 
on the addition of 0.5 cc. of the 1:10,000 dilution. The venom was 
still active on this patient’s blood in a dilution of 1:1,000,000, 
1 :5,000,000 decreasing the coagulation time by more than one-half. 

When one compares the optimum which we obtained with the 
report of Barnet and Macfarlane on the Russel viper, it seems that 
the Fer-de-Lance venom was apparently more efficient in producing 
a rapid coagulation, since the coagulation time in their patient, as 
obtained by their method, was only 22 minutes. To test the pos- 
sibility that Moccasin venom might also act as a coagulant in high 
dilutions, 0.5 @c. of Moccasin venom in dilutions of 1:2,000, 1:3,000, 
1:5,000, 1:10,000, 1:15,000, and 1:20,000 were added to 2 cc. of 
the blood of L.E. (clotting time 60 minutes). 0.5 cc. of a 1:10,000 
dilution of Moccasin venom kept the blood fluid past the 60-minute 
period, while 0.5 ce of the 1:20,000 dilution acted like a saline 
control, in that it either produced no change in the clotting time or 
prolonged it somewhat. 

In order to compare the coagulating action of Bothrops atrox 
venom with tissue extracts, a rabbit lung was perfused to eliminate 
as much blood as possible and the lung tissue was dried to a powder 
in the desiccator. A 1% solution of the lung powder in physiologic 
saline was made. The blood of V.B., a hemophiliac, used in the 
previous experiment, whose coagulating time, April 19th, was one 
hour, was used. The Bothrops atrox solution was 61 days old. As 
before, 0.5 cc. of a 1:10,000 and a 1:100,000 dilution of the venom 
was added to 2 cc. of V.B.’s blood, and to a parallel series of 2 cc. 
quantities of this patient’s blood, was added 0.5 cc. of a 1:10,000 
and a 1:100,000 lung powder solution. Clotting occurred in 1% 
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minutes with the 1:10,000 dilution, and in 4 minutes ‘with the 
1:100,000 dilution of venom. The 1:10,000 dilution of lung powder 
caused clotting in 47 minutes, while the 1:100,000 dilution showed 
no clotting up to the end of the experiment. To test the activity of 
the lung powder, 0.5 cc. of the original 1% solution of lung powder 
was added to 2 cc. of the hemophiliac blood, and a firm clot was 
formed in 6 minutes. The clot following the addition of venom 
was firm and contracted very rapidly after clotting began, even with 
the 1:100,000 dilution. The clot formed with the lung powder was 
soft and easily broken up, and there was no contraction. In spite 
of the fact that the clotting time of V.B. had decreased, it took 1% 
minutes for the 0.5 cc. of the 1:10,000 dilution to produce clotting. 
This was due to the fact that in the previous experiment a fresh 
solution of the venom was made, and in 61 days since the prepara- 
tion of the 1:10,000 venom dilution, there was deterioration of its 
coagulating properties. 

Since the venom is intended for use as a local hemostatic and 
since venoms often contain bacteria, the effect of filtration through 
a Zeiss or a Berkefeld filter on coagulating power, was studied. In 
both instances, filtered solutions were sterile. While the toxicity 
(neurotoxicity) was reduced as tested on pigeons the coagulation 
power of the venom was not interfered with as far as could be de- 
termined on hemophiliac blood. This confirms similar observation 
by Barnet and Macfarlane with the Russel viper. 
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Time Curve of Insulin Action in the Depancreatized Dog. 


T. F. ZUCKER ann B. N. BERG. 


From the Department of Pathology, College of Physicians and Surgeons, 
Columbia University. 


Scott and Dotti? have made an extended study of blood sugar 
lowering effects of insulin given subcutaneously to rabbits. They have 
concluded that the results, when expressed as the fraction of sugar 
removed, are independent of the initial blood sugar while the abso- 
lute value of blood sugar after a given time interval or the absolute 
value of the fall in blood sugar is dependent on the initial value. 


1 Scott, E. L., and Dotti, L. B., Arch. Int. Med., 1932, 50, 511. 
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It is, therefore, the fraction removed and not any of the absolute 
values which is related only to the insulin dose. They have studied 
the effect after one given time interval which is empirically chosen. 
Observations taken at later time intervals cannot be used because the 
blood sugar under their conditions tends to return too early towards 
the initial level. 

Elsewhere? we have stated that after pancreatectomy in the dog 
the blood sugar in response to intravenous insulin falls continuously 
for a much longer period of time than in the normal animal. The 
factor which tends to early return towards the initial level has been 
eliminated. Under favorable conditions (relatively refractory ani- 
mal) and with large doses of insulin a continuous drop in sugar can 
be observed for more than 2 hours. If under these conditions the 
observations of Scott hold for the entire course of the curve, the 
results should show a linear relation between the logarithm of the 
blood sugar and the time. The graph, Curve I, shows an example 
of a time curve after 10 units of insulin given intravenously in a 
depancreatized dog. By intravenous administration we reduce 
materially the latent period and eliminate any effects resulting from 
a possible gradual absorption from the site of injection. In the 
diabetic dog the duration of action of insulin is markedly dependent 
on the dose. It is therefore only after large doses that curves hav- 
ing the requisite number of observations over a sufficient period of 
time are obtained. With smaller doses the points will also fall along 
a logarithmiécurve but the time range of observation is limited. 
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2 Berg, B. N., Gross, J., McAfee, J., and Zucker, T. F., Proc. Soc. Exp. Bro. 
AND MED., 1935, 32, 1080. 
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We have so far obtained a large number of curves (over 50) with 
small doses, giving a blood sugar minimum at about 60 minutes. 
Due to the small number of points these curves are not conclusive. 
Twelve curves of 90 minute duration are satisfactory and 9 curves 
of 120 minutes or more all show good agreement with calculated 
values. 

Curve II is plotted from data of Collens and Grayzel* obtained 
on human diabetics after 1/20 unit of insulin per kilo is given 
intravenously. It will be seen that this also gives quite an acceptable 
linear relation between the logarithm of blood sugar and time. The 
conclusions which the authors draw from their observations, namely 
that on the basis of absolute values of change in blood sugar the 
action of insulin in the diabetic is more marked than in the normal 
would be considerably modified if the principles laid down by Scott 
and Dotti were given consideration. 


8164 P 
Chest Leads in Normal Children.* 


A. M. MASTER, S. DACK, anp HARRY L. JAFFE. 


From the Cardiovascular Laboratory, Mount Sinai Hospital, New York City. 


Chest leads in the electrocardiogram are now used for research 
purposes and often for the diagnosis of coronary artery thrombosis 
and rheumatic fever. Chest leads of normal adults have been pub- 
lished* ? but as yet no control records of children are available. 

Seventy-one normal children, from 2 to 15 years of age, 36 males 
and 35 females, were electrocardiographed. Seven anterior chest 
positions were studied and form the basis of this report. Position 
1 was 2 cm. to right of midsternal line; position 2 was over the 
midsternum; 3, was 2 cm. to left of midsternum; 4, —4 cm. to 
left; 5, —6 cm. to left; 6, —8 cm.; and position 7, —10 cm. to left 
of midsternum. 

The chest electrode was placed over the 4th intercostal space in 


3 Collens, W. J., and Grayzel, H. G., Proc. Soc. Exp. Brot. anp Mep., 1931, 
28, 487. 

*This investigation was made possible by grants from Gov. Herbert H. Leh- 
man, Mrs. Charles and Mr. Frank Altschul. 

1 Katz, L. N., and Kissin, M., Am. Heart J., 1933, 8, 595. 

2 Master, A. M., Am. Heart J., 1934, 9, 511. 
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the younger children and over the 5th space in older children, cor- 
responding to the position of the apical impulse. All children were 
in the reclining position. The anterior electrode’ was a glass fun- 
nel 1 in. in diameter, in which coils of copper wire in a saline mois- 
tened pad made contact with the skin. The second or inactive 
electrode was applied to the left leg. This procedure’ has been 
outlined before. 


Conventional Leads Chest Leads 
if II IIL 1 2 3 4 5 


Position I, II, III, conventional leads. 
Position 1, right of sternum; 2, over sternum; 3, left of sternum; 4, within 
the apex; 5, at the apex. 


The ‘average limits” hold for 90% of the cases except for the 
height of the P-waves, where the averages occurred in 75%. 

P-Waves. The height varied between —1 and +4 mm. but the 
wave was often absent. Negative P-waves predominated in all 
positions. Positive P-waves were more common at the apex than 
at the sternum. The P-Q Interval. The average duration was 0.10- 
0.14 second. The Q-wave was never absent. It increased in size 
from sternum toward the apex. The average amplitude was 2 to 
22 mm.; the extreme limits were 1 to 33 mm. 

R-Wave. The average limits were 2 to 22 mm. There was a ten- 
dency to decrease in size from sternum to apex, beyond which it 
was occasionally absent. Extremes of % to 40 mm. were observed. 
Notching and slurring of the QRS-waves were not abnormal and 
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may Occur in any position. An initial upward deflection of the QRS 
occurred only at or outside the apex, never over the sternum. The 
QRS duration measured 0.06-0.08 second. R-T transition inter- 
val. No elevation or depression over 1 mm. was found in any posi- 
tion. Elevation is common over the sternum but may occur at the 
apex; the reverse is true of depression. T-Waves. A positive or 
diphasic T-wave occurred in 30% of the cases at the apex and in 
60% within the apex. This is in distinct contrast to the findings in 
adults in whom a positive T-wave is definitely abnormal. Upright 
T-waves were most frequent over the sternum, decreased pro- 
gressively toward the apex and disappeared completely outside the 
apex. With increasing age there was a tendency for the T-wave to 
be inverted at the apex, 7. e., it became the adult type. (See Fig. 1.) 
The extreme limits for size were —6 and +8 mm. 

Conclusion. Positive T-waves at, or within the apex, which are 
abnormal findings in adults, are normal in children. 
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Action of Gonadotropic Hormone from Pregnant Mare’s Serum 
on Ovaries of Rhesus Monkeys. * 


E. T. ENGLEt anp C. HAMBURGER. 
From the University Institute for General Pathology, Copenhagen. 


Since the demonstration of Cole and Hart’ that the blood serum 
of pregnant mares contains large amounts of gonadotropic hormone, 
this hormone has been the subject of much investigation. Although 
the recent work of Catchpole and Lyons? indicates a placental origin 
of the hormone, it has been found to have biological effects similar 
to those found in the pituitary gland and to differ markedly from 
the chorionic hormone of human pregnancy. Thus the experiments 
of Evans, et al.,* have shown that the hormone of the pregnant mare 
is able to cause a marked enlargement of the ovaries of hypophysec- 
tomized rats, and it has been found to possess a pronounced stim- 


* We wish to thank August Kongsted, President of the ‘‘Lgvens kemiske 
Fabrik,’’ Copenhagen, not only for the hormone preparations but also for sup- 
plying the monkeys for this experiment. 

+t Columbia University, New York City. 

1 Cole, H. H., and Hart, G. H., Am. J. Physiol., 1930, 98, 57. 

2 Catchpole, H. R., and Lyons, W. R., Am. J. Anat., 1934, 55, 167. 

3 Evans, H. M., Meyer, K., and Simpson, M. E., Mem. Univ. Calif., 1933, 11. 
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ulating effect on the testes and the comb growth of infantile cocks 
(Hamburger*) just like the anterior pituitary hormone, while the 
gonadotropic hormone from the urine of human pregnancy is inef- 
fective in this respect. 

The difference between the effects of extracts of human pregnancy 
urine and extracts of anterior pituitary or from castrate urine on 
the ovary of the monkey has been previously reported (Engle, 
Smith and Engle’). 

It has been of interest, therefore, to investigate the effects of an 
active extract of the serum of pregnant mares on the follicular 
structure and activity of the ovary of the macacus monkey. Six 
females, 5 preadolescent and one adult, have been used in this pre- 
liminary experiment, the details of which are set forth in Table I. 


TABLE I. 
Response of Ovaries of Macacus Monkeys to Gonadotropic Hormones. 
Wt. left 
Animal Wt. ovary, ————— Treatment ————— Sex skin Wt. right 
No. gm. gm. Daily dosage No. days change ovary, gm. 
1 3200 075 100 MU ‘‘ Antex’’ 10 + 6th day 
+ 8th ’’ 1.085 
2 3040 068 80-100 MUC.U. MQ) Se Ogn 
+ 8th ” 0.549 
3 3200 129 200 MU ‘‘ Antex’’ 10 + 6th day 
Max. 9th day 0.995 
4 3400 065 500MU ‘‘ Antex’’ 10 + 5th day 
Max. 11th day 0.915 
5 4450 -0999 200 MUN SAntex??'s.¢3 5 + 4-5th day 
a 300 MU ‘‘ Antex’’i.v. 5 10 Max. 11th day 1.985 
6 2960 457 200 MU ‘‘Antex’’s.c. 5 + 5th day 
removed on 400 MU P. U. i.v. 5 10 Max. 8th day 0.802¢ 
day 6th fading 11th day 


¢t Not yet studied. microscopically; gross examination showed several hemor- 
rhagic follicles. leet 

‘«Antex’’—preparation of serum of pregnant mares, ‘‘Lgvens kemiske, 
Fabrik,’’ Copenhagen. 

C.U.—extract of urine of menopausal women. 


P. U.—extract from urine of pregnant women (prepared by ‘‘Lgvens kemiske 
Fabrik’’). 


The results have indicated that, regarding the functional activity 
and structural changes of the ovary of the monkey, the active prin- 
ciple of pregnant mare’s serum closely resembles that found in urine 
of castrate women. The oestral response of the sex skin of the 
monkey, seen on day 5 or 6 of treatment, is quite similar to that 
obtained by oestrin, A.P. or C.U. (Allen, Hisaw et al., Engle), and 


4 Hamburger, C., Endokrinologie, 1934, 18, 21. 


5 Engle, E. T., Proc. Soc. Exp. Bion. aND Mep., 1933, 30, 350; Smith, P. E., 
and Engle, E. T., J. Pediatrics, 1934, 5, 163. 
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progresses characteristically until the conclusion of treatment after 
1Qdays.* 

This action of a hormone produced only in an animal with living 
chorionic tissue, is remarkably different, on this particular test ani- 
mal, from that gonadotropic substance in the human which is also 
found only in the presence of chorionic tissue. 

Microscopically, the ovaries of the monkey, under the stated 
conditions, show very healthy conditions of the granulosa, as re- 
ported previously for monkeys treated with C.U. (Smith and 
Engle). There has been after injections of mare’s serum, no thecal 
enlargement, no cystic degeneration nor marked atresia of ova. The 
only constant morphological change has been growth and prolifera- 
tion of the granulosa of all medium sized and large follicles, with 
the immediate and consequent appearance of oestral changes in the 
sex skin. 

Cole, et al.," have reported, and we have confirmed, the observa- 
tion, that the genital apparatus of immature male rats is enlarged 
after treatment with pregnant mare’s serum. In our experience 
with 4 litters of 22-day-old male rats, each litter injected for 10 
days with either mare’s serum or P.U., the hypertrophy of the ac- 
cessory apparatus was similar with both mare’s serum and P.U. 
Histologically, it was impossible to determine any difference in 
degree of hypertrophy of the interstitial cells, or condition of the 
tubules of the testes of rats treated with mare’s serum or with P.U. 

Thus the same preparation which in the immature male rat pro- 
duced a response resembling P.U., when given to immature macacus 
monkeys, causes an effect apparently identical with that induced by 
the urine of human castrates. 


8 Meyer, R. K., and Gustus, E. L., (Science, 1935, 81, 208) have also secured 
in the rhesus monkey great follicular development and a response of the sexual 
skin from injections of pregnant-mare serum extract. In their experiments there 
was regression of the ovarian and sexual skin response with long continued treat- 
ments. 

7 Cole, H. H., e¢ al., Am. J. Physiol., 1932, 102, 207. 
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Occurrence of Poliocidal Substances in Tears, Saliva and Cerebro- 
spinal Fluid of Normal Individuals.* 


CLAUS W. JUNGEBLUT. 


From the Department of Bacteriology, College of Physicians and Surgeons, 
Columbia University. 


While the presence of poliocidal substances in the serum of nor- 
mal individuals is generally known and this fact is tentatively put 
in correlation with the mechanism of resistance to the disease, there 
are but few data to indicate the extent of distribution of similar 
substances in other body fluids and secretions of man. Apart from 
the early work of Amoss and Taylor,* who reported neutralization 
of poliomyelitis virus by the nasal secretions of healthy persons, and 
more recent observations on the inactivation of the virus by preg- 
nancy urine, placenta extracts and various endocrine preparations,” * 
investigations in this field have been strangely neglected. Yet it is 
clear that the question whether or not virucidal substances may 
normally be found at the site of the presumable portal of entry or in 
the vicinity of the ultimate seat of the lesions, carries far greater 
significance than the successful demonstration of such substances 
in the circulating blood. In an attempt to bridge this gap in our 
knowledge, we have conducted a series of experiments in order to 
determine whether poliocidal substances are present in the tears, 
the saliva and the cerebrospinal fluid of normal adults. 

Virucidal tests with normal human tears. Human tears were 
collected on the day of the experiment from a group of 5 or 6 adult 
persons after localvirritation of the conjunctiva by mustard oil or 
onion juice. The individual specimens were combined and neutra- 
lization tests carried out with the pooled mixtures. The mixtures 
were used undiluted and in dilutions ranging from 1:2 to 1:20. 
Amounts of 0.8 cc. were combined with 0.2 cc. of a 10% suspension 
of poliomyelitis virus. After incubation of 114 hours at 37°C., the 
tears-virus mixtures were allowed to stand in the ice-box for 24 
hours and then injected intracerebrally into individual monkeys. A 
total of 11 tests were carried out, 2 with undiluted tears, 4 with 


* Under a grant from the Rockefeller Foundation. 
1 Amoss, H. L., and Taylor, E., J. Exp. Med., 1917, 25, 507. 
2 Jungeblut, C. W., Meyer, K., and Engle, E. T., J. Immuanol., 1934, 27, 43. 


8 McKhann, C. F., and Chu, F. T., J. Inf. Dis., 1933, 52, 268; Am. J. Dis. 
Child., 1933, 45, 475. 
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tears diluted 1:2, 4 with tears diluted 1:5 and 1 with tears diluted 
1:20: 

Both animals receiving the undiluted tears-virus mixtures sur- 
vived without paralytic symptoms. Of those injected with the 
tears diluted 1:2 plus virus, 2 failed to develop paralysis while 2 
came down with typical poliomyelitis. In the group of the 4 mon- 
keys injected with the tears diluted 1:5 plus virus, 2 developed 
paralysis after greatly prolonged incubation periods, 7. e., 15 and 25 
days respectively, while the remaining 2 animals developed typical 
poliomyelitis. The last monkey injected with tears diluted 1:20 
plus virus showed the usual course of the disease as seen in con- 
trols. It appears, therefore, that undiluted tears possess definite 
poliocidal properties, but that the virucidal effect diminishes rapidly 
with dilution, the threshold concentration lying in the neighborhood 
of a 1:2 dilution. 

Virucidal tests with normal human saliva. Fresh saliva was ob- 
tained from the same group of persons. Individual samples were 
combined and the pooled saliva was filtered through a Berkefeld 
candle. The sterile filtrate was tested undiluted and in various dilu- 
tions for poliocidal properties as indicated above. A total of 23 
tests were performed, 4 with undiluted saliva, 15 with saliva diluted 
1:2, 3 with saliva diluted 1:5 and 1 with saliva diluted 1:20. 

In these experiments there was only one animal surviving with- 
out paralytic symptoms, 7. e., a monkey which had received a mix- 
ture of saliva diluted 1:2 plus virus, although 3 additional animals 
developed the disease after greatly prolonged incubation periods, 
ranging from 15 to 21 days. Of these latter animals 1 had been 
injected with undiluted saliva and virus and the other 2 with saliva 
diluted 1:2 and virus. All other monkeys came down with typical 
poliomyelitis so that it can be said that in the majority of the cases 
there was no evidence of the presence of neutralizing substances, 
even when the saliva was tested undiluted or in low dilutions. 

Virucidal tests with normal human spinal fluid. These tests were 
carried out with 3 pools of human spinal fluid, each containing 10 
individual samples. Two of these pools consisted of Wassermann- 
positive specimens, while the third contained only Wassermann- 
negative fluids. When tested for neutralizing property according to 
the standard technic, none inactivated the poliomyelitis virus, al- 
though in 2 instances (Wat pools) the monkeys receiving the 
spinal fluid-virus mixtures developed only very slight transient 
paralysis. 

Virucidal tests with convalescent monkey spinal flud. In order 
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to provide a basis of comparison with the mechanism of acquired 
immunity, a total of 6 specimens of convalescent monkey spinal 
fluid, obtained early as well as late after the onset of paralysis, were 
examined for poliocidal properties. The technic was the same as 
described above. Five specimens failed to give any evidence what- 
soever of the presence of neutralizing substances. However, one 
monkey injected with the sixth sample, developed paralysis only 
after an incubation period of 28 days, suggesting a partial inacti- 
vation of the virus. This particular specimen was obtained during 
the acute stage of the infection. 

All of these experiments were adequately controlled by the inclu- 
sion of 13 control monkeys injected with a mixture of 0.2 cc. 10% 
virus suspension and 0.8 cc. saline. All of these animals developed 
complete paralysis within from 6 to 10 days. 

It would appear that, as far as our data go, the tears of normal 
adult persons contain regularly poliocidal substances of low titre. 
It seems logical to assume that the presence of such substances at 
the natural portal of entry signifies an important factor of local de- 
fense in protecting the nasal mucous membranes against the passage 
of poliomyelitis virus. The nature of these substances is obscure 
and we did not ascertain whether their presence coincides with the 
presence of poliocidal substances in the serum of the same indi- 
vidual. Human tears, however, are known to contain an enzymatic 
bactericidal, principle (lysozyme) which occurs also in fresh egg 
white.+ In human saliva, on the other hand, poliocidal substances 
seem to be normally absent. Occasional irregular or borderline 
results that were obtained in some neutralization tests may indicate 
the chance occurrence of minute amounts of the same substance. 
The possibility cannot be ruled out that their concentration might 
have been diminished by filtration. Normal human spinal fluid ap- 
pears to be ordinarily devoid of poliocidal principles. Whether the 
light infections observed after injection of the Wa+ spinal fluid- 
virus mixtures were due to the presence of serum elements in these 
fluids is an attractive problem which merits further consideration. 
Similarly, the spinal fluid of convalescent monkeys, with rare ex- 
ceptions, is evidently free from virucidal substances. In this re- 
spect our results agree with those previously reported in the liter- 
ature.* It is rather remarkable that the spinal fluid of convalescent 


t Preliminary experiments in which egg white was tested for polioeidal proper- 
ties so far have given irregular results. The problem is being studied further at 
present and a complete report will be submitted at some later time. 

4 Poliomyelitis, Monograph of the International Committee for the Study of 
Infantile Paralysis, Williams & Wilkins, Baltimore, 1932. 
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monkeys should lack poliocidal properties even when the serum of 
the same animal can be shown to possess inactivating power, as 
was true in these experiments. This fact is in marked contrast to 
the distribution of immune bodies in some other infections of the 
central nervous system, such as neuro-syphilis, involvement of the 
brain and cord, whether latent or manifest, giving rise with great 
regularity to the appearance of the Wassermann reagin in the blood 
as well as in the cerebrospinal fluid. The reasons for this discrep- 
ancy seem to be worthy of further investigation. 
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Effect of Adrenalectomy on Poliocidal Property of Serum of 
Normal Cebus and Convalescent Rhesus Monkeys.* 


CLAUS W. JUNGEBLUT anp M. MAXIM STEINBACH. 


From the Department of Bacteriology, College of Physicians and Surgeons, 
Columbia University. 


In preliminary experiments it was reported that the natural 
poliocidal property of the serum of one Nicaraguan Cebus monkey 
was lost after subjecting the animal to bilateral adrenalectomy.’ It 
was also demonstrated that this property could be restored by the 
addition of a small amount of cortical hormone, but not of adren- 
aline, to the deficient serum. In order to lend significance to this 
isolated observation it became necessary to repeat these experiments 
on a larger scale. Furthermore, it seemed of interest to extend the 
scope of this work to an investigation of the effect of adrenalectomy 
on the virucidal property of the serum of rhesus monkeys which 
had recovered from a paralyzing attack of poliomyelitis. 

In conducting these experiments it was soon discovered that there 
exists a fundamental difference between black-faced Cebus monkeys 
from South America and white-faced Cebus monkeys from Cen- 
tral America with respect to the presence of natural poliocidal sub- 
stances in their serum. Thus, in keeping with previous experience,” 
the normal serum of 3 Nicaraguan Cebus monkeys produced either 
complete or partial neutralization of poliomyelitis virus in vitro, 2 


* Under a grant from the Rockefeller Foundation. 
1 Jungeblut, C. W., J. Bact., 1934, 27, 81. 
2 Jungeblut, C. W., and Engle, E. T., Proc. Soc. Exp. Bion. AND Mep., 1932, 


29, 879. 
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monkeys receiving the serum-virus mixtures intracerebrally re- 
maining entirely free from symptoms, while the 3rd animal de- 
veloped partial paralysis on the 17th day. On the other hand, the 
normal serum of 3 Brazilian Cebus monkeys gave no evidence what- 
soever of being capable of inactivating the virus im vitro. Three 
control monkeys receiving the same amount of virus, 7. e., 0.2 cc. 
10% virus suspension, mixed with 0.8 cc. saline accompanied these 
tests. All developed complete paralysis within from 7-9 days. 

After having demonstrated the presence of natural poliocidal 
substances in the serum of 3 Nicaraguan Cebus monkeys, these 
animals were subjected to bilateral adrenalectomy. The adrenals 
were exposed by a paravertebral incision, with the last rib as the 
upper landmark, the vessels were ligated, and both glands removed 
in toto in one stage. The immediate effects of the operation were 
well tolerated by all 3 animals. Symptoms of adrenal cortical de- 
ficiency set in between the sixth and ninth day, leading to death 
within a few hours. Three to 5 days following removal of the 
adrenals the animals were bled again and their serums tested for 
virucidal property. None of the serums obtained from the adrenal- 
ectomized animals showed any evidence of neutralizing capacity, 
the monkeys receiving the serum-virus mixtures developing com- 
plete paralysis, like 2 control monkeys, within from 6-9 days. 

Bilateral adrenalectomies were then carried out on 3. rhesus 
monkeys which had retained considerable residual paralysis follow- 
ing a prevteus attack of experimental poliomyelitis. In addition, 
one rhesus monkey which had been actively immunized by a series 
of subcutaneous injections of live virus over a period of 3 weeks 
was subjected to-the same operation. These animals were selected 
from a larger group of similar animals because their serums when 
tested before the operation possessed definite virucidal property. 
The 4 animals referred to above, even though the adrenals in 2 
of them had been removed in 2 stages, tolerated the operation not 
nearly as well as the Cebus monkeys. Symptoms of cortical de- 
ficiency set in between 24 and 48 hours and caused death shortly 
thereafter.t Neutralization tests carried out with the serums taken 
after adrenalectomy indicated that in 3 out of 4 cases the serum 
had not lost its neutralizing capacity as the result of the adrenal- 
ectomy. The experiments described in this paragraph were ade- 


+ We have satisfied ourselves that the short survival time was not altogether 
due to the particular condition of the animals since 3 normal rhesus monkeys sub- 
jected to bilateral adrenalectomy died within from 24 hours to 5 days after the 
operation. : 
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quately controlled by the inclusion of 5 control monkeys, all of 
which developed complete paralysis within from 6-10 days. 

Although the number of experimental animals in the several cate: 
gories is small—due to technical difficulties peculiar to this type of 
work—the results are nevertheless so consistent that it seems safe 
to draw certain conclusions. While bilateral adrenalectomy is reg- 
ularly followed by a disappearance from the serum of the natural! 
poliocidal substance, it would appear that the same operation does 
not ordinarily change this property of the serum in animals which 
have acquired it as the result of convalescence from the disease or 
by active immunization. It is impossible to say, however, whether 
this difference indicates a qualitative dissimilarity in the nature 
of the 2 virucidal principles involved or is caused by variations in 
the quantities present. At any rate, our results agree well with 
similar observations of Marmorston-Gottesman and Perla® on the 
effect of suprarenalecomy on the natural and acquired resistance of 
rats to typhoid vaccine. 
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A Value for the Tension at the Surface of a Myxomycete. 


DARWIN VEXLER. (Introduced by E. Newton Harvey.) 
From the Laboratory of Physiology, Princeton University. 


It has appeared of interest to obtain a value for the tension at 
the surface of a myxomycete* in view of the fact that these organ- 
isms exhibit relatively rapid protoplasmic streaming. The method 
used was the oil drop one of Harvey and Marsland." An oil droplet 
is injected into the organism and is then pulled out by centrifugal 
force while under observation in the microscope-centrifuge. The 
buoyant force of the oil is equated to the tension around the cir- 
cumference of a neck of protoplasm of the same diameter as the oil 
drop. 

mDT = V,(Ao)CG 


3 Marmorston-Gottesman, J., and Perla, D., Proc. Soc. Exp. Biot. AND Mep., 
1931, 28, 648. 

*The myxomycete used (Physarum polycephalum) was obtained from the 
University of Pennsylvania through the courtesy of Dr. W. Seifriz. 

1 Harvey, E. N., and Marsland, D. A., J. Cell. and Comp. Physio!., 1932, 2, 75. 
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Where D = diameter of oil globule, T = tension in dynes, Vo = 
volume of oil droplet, Ae = difference in density between oil and 
medium, C = centrifugal force in times gravity, G= force of grav- 
ity, 980. 

The criterion of recovery was protoplasmic streaming after the 
experiment. It was noted that centrifuging apparently stimulates 
streaming. In almost all of the experiments, as the oil pulled out, a 
very thin pellicle was visible at the surface of the myxomycete 
through which the oil passed. The film coalesced again, leaving no 
frayed edges after the oil had separated. Once the oil starts to pull 
off the neck of protoplasm narrows very quickly. 

The medium was frog Ringer’s solution diluted 250 times. Four 
different oils were used, as shown in the tables. While the differ- 
ences in values observed are not very great, that obtained using 
Menhaden oil seems significantly smaller. This may be corre- 
lated with the appearance of the oil on injection. In all cases but 
that of the Menhaden oil, discrete globules of oil were formed of 
the complete mass of oil injected. The Menhaden oil, however, 
formed a diffuse injection, and when centrifuged small parts of this 
in the form of small globules separated out and then pulled off. 
In control experiments, the Menhaden oil was seen to diffuse 
uniformly throughout the animal in 20 to 30 minutes, and was then 
not visible. Subsequent centrifuging resulted only in the separation 
of a layer of oil on the centripetal edge of the organism, not in the 
formation. 6{ globules which could be pulled out. It appears that 
both olive and paraffin oils may cause some denaturation of pro- 


TABLE I. 
OLIVE OIL. T = 56.05 Cr2. Density of oil, 0.914. 


Exp. r () C (xg) T (Dynes /cm.) Recovery 
April 19 1 12 4330 380 q 
28 1 6 5870 1187 + 
Le 2S 2 11.2 3950 .278 + 
May 5 1 10 3830 12145 + 
oe 5 2 16 3475 498 +. 
i 5 3 18 3710 .674 a 
de 5 + 20 3245 727 + 
2s 5 5 8 8350 .299 9 
oe 6 1 14 4860 584 oe 
Be 6 2 20 2040 458 ok 
ue 6 3 8 6170 221 — 
a? 8 1 44 386 418 - 
a2 8 2 35.0 1185 813 ~ 
Oe 8 3 20 3589 804 — 
aaa 10) 1 20 3020 -677 ~b 
Sci UL 1 20 1185 265 ao 


Aver. tension .458 
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MENHADEN OIL. T = 47.57 Cr2. Density of oil, 0.927. 
Exp. T (#) C (xg) T (Dynes/cm. ) Recovery 
May 13 is 12 1710 slaty sa 
ee sab! 2 6 3245 .0557 +0 
a is 3 8 3475 106 + 
a3 23 4 12 1780 122 + 
a 5 14 2040 .190 + 
a r 6 12 2820 193 + 
314 1 20 2040 389 + 
a ee 2 12 2220 152 + 
i 23 3 10 3240 154 + 
mea a 4 6020 .0458 + 
42 oes 2 6 6480 sult + 
aie ie 3 4 7820 0595 + 
Aver. tension 141 
PARAFFINE OIL. T = 72.99 Cr2. Density of oil, 0.892. 
Exp T (“) C (xg) T (Dynes/em.) Recovery 
May 16 i 12 5720 .602 + 
23 “ 2 6 8350 .2195 q 
eer, 1 12 8270 .869 + 
ie 2 20 4580 1.34 + 
ets 1 8 8350 391 aie 
x2 - 2 7 8350 .299 =f 
he oe 3 8 > 8350 >.391 + 
oe “ae * 14 6000 O15 =e 
ae ao 5 16 5360 1.005 Se 
Aver. tension 0.626 
50% OLIVE OIL, 50% MENHADEN OIL MIXTURE. 
T = 51.81 Or2. Density of oil, 0.921. 
Exp. ne GLA) C (xg) T (Dynes /cm. ) Recovery 
May 19 1 32 466 247 % 
a a 2 24 2222 .664 + 
4 a 3 22 3475 .870 i 
2 a 4 12 7140 533 + 
ay ze 5 10 7300 378 + 
a 2 6 12 6970 520 + 


Aver. tension 


534 


tein at their surfaces. 
F, Danielli, private communication. ) 

In general the tensions found for the myxomycete are some- 
what lower than those determined by Harvey and Marsland’* for 


Amoeba dubia. 


panying tables. 
I should like to express my deep appreciation for the interest and 
direction of Dr. E. N. Harvey, and also that of Dr. J. F. Danielli. 


No data is available for Menhaden oil. (J. 


The results obtained are presented in the accom- 
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A New Nutritional Disease of the Chick Embryo. 


T. C. BYERLY, HARRY W. TITUS, N. R. ELLIS, anp W. LANDAUER. 


From the Beltsville Research Center, U. S. Department of Agriculture, Beltsville, 
Md., and the Agricultural Experiment Station, Storrs, Conn. 


From 1930 to 1934, inclusive, a disease, not heretofore described, 
has caused the death of many chick embryos during the third week 
of incubation of eggs produced by chickens receiving certain diets 
and management at the Beltsville Research Center. This disease is 
characterized by shortness of the bones. Shortness of the antero- 
posterior axis of the skull and shortness of the tarso-metatarsi are 
particularly striking, as shown in Fig. 1. The shafts of the leg 
bones are extremely osteoporotic.* 

Affected embryos occasionally hatch. Some of the hatched chicks 
behave abnormally, presenting an appearance very much like that 
caused by polyneuritis. A few affected chicks have been reared on 
normal chick diets and they lost all abnormal appearance in the 
course of 10 weeks. 

Data on incidence of affected embryos in eggs from birds receiv- 
ing various diets and management are presented in Tables 1, 2 and 
3. The data presented in Table 1 are from birds of the Single- 
Comb Rhode Island Red variety, as are a part of those presented 
in Tables 2 @ad 3. The remainder of the data presented in Tables 
2 and 3 are from F, birds from a cross between Single-Comb White 
Leghorns and Jersey Black Giants. The data presented are for 
embryos of more than 13 days’ incubation and for the hatched 
chicks. Embryos of less than 13 days’ incubation could not be 
classified with certainty. Eggs were incubated during each month 
of the year. 

Each of the diets fed the birds used in the experiments sum-~ 
marized in Table 1 was compounded so as to contain 20% of pro- 
tein and to have a Ca/P ratio of 2.5:1. Each diet also contained 
0.5 part by weight of common salt, 0.5 part by weight of anhydrous 
sodium sulphate, and 2 parts by weight of cod-liver oil. In com- 
pounding this diet, and all diets subsequently described which con- 
tained a D supplement in oil, the dry ingredients of the diet were 
made up to one hundred parts by weight and the oil added in the 
quantities indicated. 


* A report on the histological features of the affected chicks will be presented 
by W. Landauer in another place. 
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The basal diet contained 94-95 parts by weight of a mixture of — 
pearled hominy and meat meal.. In compounding the supplemented. 
diets, a portion of the pearled hominy and commercial meat meal. 
was replaced by the supplement used. 


TABLE I. 
Incidence of short-boned embryos and chicks in eggs from birds receiving simple 
diets. 
Embryos and chicks classified 
Supplement Total Short-boned individuals 
Kind Parts by wt. No. No. % 
None = 300 16 5.33 
Dried yeast cells 15 146 57 39.04 
Rice bran 15 1,658 AIL 6.63 
Wheat germ 15 871 ih 1.26 
2? ?? ai) 
Dried whey 10 268 0 0.00 
Wheat germ 15 
Dried liver 10 44] 0 0.00 


Short boned (left) and normal ces embryos of 21 days’ incubation. 
The unsupplemented basal diet of Table 1 was shown by Ellis 
and coworkers,’ by means of rat tests, to be very deficient in vita- 
mins B and G. The eggs produced by the birds which received it 
were shown to be very deficient in vitamin B, but rat-feeding tests 
failed to indicate a marked G deficiency in these eggs. Barnum* has 


1 Bllis, N. R., Miller, D., Titus, H. W., and Byerly, T. C., J. Nutr., 1933, 6, 243. 
2Barnum, G. L., J. Nutr., 1935, 9, 621. 
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shown that eggs produced by birds receiving the basal diet are 
deficient in vitamin E. The data presented have shown that the 
addition of vitamins B and G by means of yeast or rice bran cer- 
tainly did not reduce the incidence of short-boned embryos. On the 
other hand, addition of wheat germ, which is a rich source of vita- 
min E, greatly reduced the incidence. Supplements of whey or dried 
liver, in addition to wheat germ, apparently eliminated the disease. 

The diets fed the birds used in the experiments summarized in 
Table II contained 94-96 parts, by weight, of a basal feed mixture 
consisting of 50 parts, by weight, of ground yellow corn, 24.5 parts, 
by weight of wheat bran, 15 parts, by weight, of oat meal, and 5.5 
parts, by weight, of alfalfa leaf meal. They also contained 6-4 
parts, by weight, of a mineral mixture consisting of such quantities 
of ground limestone and steamed bone meal as were required to 
give a Ca/P ratio of about 2.5:1, and 0.5 parts, by weight, of com- 
mon salt and anhydrous sodium sulphate, respectively. Cod-liver 
oil was added to the finally compounded diets in the quantities in- 
dicated in Table II. 


TABLE II. 
Incidence of short-boned embryos and chicks in eggs from birds which received a 
diet chiefly of vegetable origin with or without direct sunlight or cod-liver oil. 


Embryos and chicks classified 


Supplement Total Short-boned individuals 
Kind Parts by wt. No. No. % 

Cod-liver oil 2 489 9 1.84 
Sunlight through glass — 
Cod-liver oil 2 3,734 7 0.18 
Direct sunlight — 
Cod-liver oil 2 643 0 0.00 
Direct sunlight >» __ — 
Range 9 

-- Cod-liver oil 0 
Direct sunlight == 835 0 0.00 
Range q 


The data presented in Table II indicate that direct sunlight and 
perhaps some substance obtained from the soil or green plants are 
effective in reducing the incidence of short-boned embryos. Access 
to range may have induced the birds to expose themselves to direct 
sunlight for longer periods than the birds which had access only 
to concrete-floored runyards. 

The diets fed the birds used in the experiments summarized in 
Table III contained 74-76 parts, by weight, of the same basal feed 
mixture as that used in the diets for the experiments summarized 
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in Table II, 6-4 parts, by weight, of a mineral mixture similar to 
that used in the diets for the experiments summarized in Table II 
which was varied to maintain a Ca/P ratio of 2.5:1, and the various 
supplements stated in Table III. The 3 pens in the commercial meat 
meal-cod-liver oil-high corn oil series received 2, 4, and 8 parts, by 
weight, of cod-liver oil and 6, 4, and 0 parts, by weight, of corn oil, 
respectively. Viosterol was fed in the 3 pens of the high corn oil 
series at a level of 10, 20, and 40 D units, respectively, and in the 4 
pens of the low corn oil series at a level of 20, 80, 160, and 320 D 
units, respectively. The meat meal used in compounding these 
diets was obtained in a single lot while that used in the commercial 
meat meal-cod-liver oil-direct sunlight pens consisted of several lots 
purchased at various times and places. The commercial meat meal 
containing liver was a specially prepared product. 


TABLE III. 
Incidence of short-boned embryos and chicks in eggs from birds which received 
diets supplemented by different types of meat meal and vitamin sources with or 
without access to direct sunlight. 


Embryos and chicks classified: 


Supplement Total Short-boned individuals 
Kind Parts by wt. No. No. % 

Commercial meat meal 20 

Sunlight through glass 686 94 13.70 

Cod-liver oil 2-8 

Corn oil 6-0 


Sunlight through glass 

Commercial meat meal 20 574 185 32.40 
Viostero] (see text) 

High corn oil 


Sunlight through glass 


Commercial meat meal 20 Son 132 39.17 
Viosterol (see text) 

Low corn oil 0.5 

Commercial meat meal = 20 

Cod-liver oil 2 4,036 27 0.67 


Direct sunlight 


Special commercial meat 

meal containing 10% 

liver 20 9,994 6 0.06 
Cod-liver oil 2 

Direct sunlight 


The data in Table III show a very great difference in incidence of 
short-boned individuals in eggs from confined birds and those with 
access to direct sunlight. Part of the difference is probably due to 
composition or mode of preparation of the meat meals used. The 
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data indicate, as do the data in Table 1, that liver contains some 
substance which reduces the incidence of the short-boned condition. 
The authors are not ready to advance an explanation for the differ- 
ence between the sets of data from confined birds which received 
cod-liver oil and from those which received viosterol. 

Summary and Conclusions.’ Abnormal embryos and chicks, with 
relatively short bones, were frequently produced in eggs laid by 
birds which received diets lacking in some factor or factors present 
in wheat germ, liver, and whey. The activity, amount or utilization 
of this factor or these factors was augmented by permitting the 
birds access to direct sunlight and green range. 
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Reaction at Site of Injection of Mercurial Diuretics as Influenced 


by Theophylline. 


ARTHUR C. DrGRAFF anp ROBERT C. BATTERMAN. 


From the Department of Therapeutics, New York University College of Medicine, 
New York. 


The comparative toxicity of mercurial preparations has usually 
been studied from the point of view of “minimal toxic dose” in the 
sense of causing=death in a fixed period of tyme. The literature on 
this subject has been fully reviewed by Fourneau and Melville.’ 
However, very little attention has been paid to the local reaction at 
the site of injection. The frequent occurrence of venous throm- 
bosis and necrosis from the use of mercurial diuretics is of consid- 
erable importance. v. Issekutz and v. Vegh’ combined a mercurial 
diuretic with theophylline and suggested that the latter, having weak 
acidic properties, neutralized the alkaline reaction (responsible for 
the pain) that is produced upon hydrolysis of the mercurial salt. 
This combination was introduced as novurit, but is known in this 
country as mercupurin.* Recently Fulton and Bryan* found that 


1 Fourneau, E., and Melville, K. L., J. Pharm. and Exp. Therap., 1931, 41, 21. 

2 y. Issekutz, B., and v. Vegh, F., Arch. f. exp. Path. u. Pharm., 1928, 188, 245. 

* Mercupurin is a complex mercurial salt differing from that of salyrgan in 
possessing a cyclopentane instead of a benzol ring. In addition, it has 5% 
theophylline, 3.5% of which is claimed to be chemically bound to it. Amino- 
phylline is the double salt or mixture of theophylline and ethylene diamine. It 
has the advantage over theophylline of greater solubility. 

3 Fulton, N. M., and Bryan, A. H., personal communication. 
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in animals both salyrgan and mercupurin produced definite necrotic 
lesions, but the former was more severe in extent and degree of 
reaction. They noted that there was a striking absence of slough 
formation when a mercurial salt, to which 5% theophylline was 
added, was injected subcutaneously. 

We have compared the local action of mercurial diuretics with 
and without theophylline and have attempted to establish a quanti- 
tative relationship. The preparations used were mercupurin, the 
theophylline-free mercurial salt contained in mercupurin, salyrgan, 
salyrgan plus aminophylline (so that the theophylline content was 
equivalent to that of mercupurin) and as a control—aminophylline, 
physiological saline and distilled water.* Equivalent amounts of 
the drugs as regards mercurial content were used. The following 
Series of experiments were performed: 

(1) Doses of 0.05 cc. of various dilutions (undiluted to 1:100) 
of the drugs were injected intracutaneously into the abdominal wall 
of 12 rabbits. Each rabbit was given at the same experiment the 
various dilutions of at least 3 diuretics and the control drugs. It 
was noted that salyrgan and the mercurial salt of mercupurin free 
of theophylline produced in all dilutions an immediate well-circum- 
scribed necrotic lesion, with absence of wheal formation and erythe- 
ma. Mercupurin and the other mercurial salt, to which amino- 
phylline had been added, produced in dilutions up to 1:10 a diffuse 
erythematous wheal. At the end of 24 hours the mercurial salts 
free of theophylline differed from the others in that they exhibited 
larger areas of necrosis and induration even with greater dilutions. 

(2) The preparations undiluted were injected into the ears of 
6 rabbits. The drugs lacking theophylline produced an immediate 
necrotic obliteration of all vessels in the vicinity and a striking 
absence of defense reaction. The lesions progressed, so that within 
24 hours, a definite slough was evident. The drugs containing 
theophylline caused a diffuse wheal and vasodilatation with absence 
of slough formation. 

(3) Histological studies of the areas injected and removed at 
various intervals from one-half to 48 hours revealed a striking ab- 
sence of cellular response but extensive necrosis with salyrgan. Mer- 
cupurin caused necrosis limited to the needle tract and a cellular 
response resulting in abscess formation containing large numbers 
of polymorphonuclear leucocytes. These exhibited various stages 
of karryorhexis. 

(4) Microinjections (6 for each drug) into the mesenteries of 
12 mice by means of the Chamber’s technique demonstrated the 
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high degree of toxic action upon mesenchymal tissue and blood 
vessels with those preparations not containing theophylline. 

(5) It was found that intracutaneous injections in man (9 sub- 
jects) of 0.02 cc. of the drugs free of theophylline using dilution 
1:10 produced a greater local reaction as regards extent, severity 
and duration than those preparations containing theophylline. In 
the dilution used the greatest reaction was the production of a small 
superficial slough. 

It has been demonstrated that the presence of theophylline in com- 
bination with a mercurial diuretic definitely decreased the local 
toxic action. This was true not only for the animal experiments 
but also for man. 
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Blood Alcohol and Its Relation to Intoxication in Man.* 


Rk. G. TURNER. 


From the Department of Medical Research, Wayne University, College of 
Medicine, Detrott. 


A method was described’ for the detection of blood alcohol based 
on the Naville modification of the Nicloux method. It differs 
from the above modification in that the proteins are precipitated 
with the ordinary Folin-Wu reagents and the distillation is carried 
out with a modified ice condenser. When applied to blood distil- 
lates the method gives an average per cent error of 5.09 with a 
range of 0.3 to 15.0: The greater error is encountered in blood 
samples containing less than 10.5 mg. of alcohol. Schumm and 
Fleischman’ showed that during the first hour the blood alcohol 
rose more rapidly than did the spinal fluid, but that during the de- 
cline of the blood alcohol the spinal fluid surpassed it and remained 
at a higher level. Abramson and Linde* showed that the alcohol 
content of the spinal fluid rose more slowly than that of the blood 
and reaches its maximum later. This maximum is lower than that 
cooperation in giving access to subjects brought into the hospital. 

1 Turner, R. G., J. Pharm. and Exp. Therap., 1932, 44, 305. 


2Schumm, O., and Fleischman, R., Deutsche Z. f. Neivenheilkunde, 1913, 
46, 275. 


3 Abramson, L., and Linde, P., Arch. Internat. de Pharmacodynamic et Ther., 
1930, 39, 325. 
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reached by the blood. A previous communication’ from this lab- 
oratory shows that intoxication in the dog is definite, if within one- 
half to two hours after ingestion the alcohol content of the blood 
measures 0.25% ; at a blood alcohol concentration of 0.3% intoxi- 
cation is marked and a concentration of 0.4 to 0.5% is accom- 
panied by alcoholic stupor. Gettler and Freireich* published re- 
sults indicating that there was a more constant relation between the 
alechol content of the brain and spinal fluid than between the brain 
and blood. 

Newman and Mehrtens? in a report on 50 cases induced intoxica- 
tion both by intravenous and oral route. They conclude that the 
alcohol content of the cerebral fluid closely follows that of the 
blood and correlates well with the symptoms of intoxication while 
that of the lumbar fluid shows a lag of about one hour and sug- 
gests that the better index is probably that of the blood. 

In this paper the results of estimating blood alcohol in humans is 
reported. A total of 32 cases brought into Receiving Hospital, 
Detroit, for supposedly being drunk were tested. The blood was 
obtained from the cubital vein and the alcohol determined as pre- 
viously described. 

The degree of intoxication is indicated from the mode of action, 
appearance and speech as follows: 

Intoxicated—Under the influence of liquor. Able to stand, but 
talk and walk not normal. 

Markedly intoxicated—Able to stand but falls frequently. 

Alcoholic Stupor—Not able to stand but would attempt to answer 
questions and attempt movements. 

Coma—Unable to move or answer. 

These are indicated by the blood alcohol concentration in the fol- 
lowing manner: 


Blood Alcohol  @% 
0.1 0.2 Not intoxicated 
0.21 0.3 Intoxicated 
0.31 0.4 Marked intoxication 
0.41 0.5 Aleoholie stupor 
0.5 0.6 Coma 


The results of this investigation show that 6.3% or 2 of the 
cases gave negative blood tests. One of these cases was later 
diagnosed as angina pectoris and hypertension. In the other case 

4Gettler, A. O., Freireich, A. W., J. Biol. Chem., 1931, 92, 1929. 

5 Newman, H. W., and Mehrtens, H. G., Proc. Soc. Exp, Bron. anD Mep., 1933, 
30, 725. 
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Case Time Blood 
and blood alcohol 
No. Sex Race Age taken Condition Jo 
E.H. Male white = 10:30 Intoxicated, not in stupor. Would 0.321 
1 P.M. not talk about what he drank 
or how much. 
J.C. DY HY a= — Slightly intoxicated, talkative but 0.260 
2 could walk with very little stag- 
gering. 
F.M. a2 fe — — Coma, cannot sit up or talk 0.570 
3 
R.F. aM os 31 11:00 Talkative but not intoxicated. 0.20 
4 eis Drank % pint of gin but did 
not say when. 
C.M. 28 a 28 10:00 Not intoxicated, talks moderate- 0.149 
5 P.M. ately. Drank 4 whiskeys. 
L.R. a ae 51 4:30 Chronie alcoholic. In stupor. 0.440 
6 P.M. would not talk. Picked off 
street. 
M.D Female colored 32 3:30 Picked off street in alcoholic stu- 0.220 
9 P.M. por. Would not talk. 
J.B. Male white 45 5:00 Picked off street. Not in stupor. 0.300 
8 Pave Marked intoxication. 
M.M. Female colored 28 2:30 Picked off street at 2:00 P.M. 0.320 
9 P.M. Talkative and erying. Could 
not answer questions intelli- 
gently. 
F.C. Male ou 38 10:45 Liquor drank night before. Claims 0.240 
10 A.M to have had none in morning. 
Hit by car. Talkative and ap- 
peared intoxicated. 
HJ. Female ”’ 31 10:10 Throat cut. Last drink 3 hours 0.270 
11 A.M. previous. Talkative but not 
~~ raving. Had 10-13 drinks of 
lightning. 
B.C. Female white 25 12:50 Struck by car. Very talkative 0.250 
12 M. and silly. Does not stagger, 
slightly unsteady. Drank wine 
at 10:30 A.M. 
J.J. Male colored. 32 10:30 Last drink at 3 or 4 A.M. Had 0.167 
13 A.M. been hit on head by wife. Talks 
with sense. Does not stagger 
or appear intoxicated. Drank 
lightning. 
MULES, ce white 65 11:30 Talkative, spry but unsteady on 0.230 
14 A.M feet. Last drink 2 hours pre- 
vious. 
H.M. a *g 60 2:15 Taken to hospital at 1:40 P.M. 0.275 
15 P.M. unconscious. Still in stupor at 
2:15 P.M. Refuses or cannot 
talk. 
ae et 22h — — Unconscious. 0.448 
6 
sages Ms oh — —  Aleoholic stupor. Could not talk 0.424 
( 
D.M. Female colored 29 7:00 On admittance slightly intoxi- 0.260 
18 P.M cated. Could talk but refused. 
Drank pint of whiskey on emp- 
ty stomach. 
D.M. ie i ie 11:00 Sober; could talk without diffi- 0.140 
PAM culty. Would not state when 


she had taken liquor. 
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RESULTS (Continued) 


Case Time Blood 
and blood alcohol 
No. Sex Race Age taken Condition % 
J.D. Male white — 11:05 Markedly intoxicated. No infor- 0.350 
19 P.M. mation obtained regarding 
liquor. 
J.S8. a 22 — 8:10 Intoxicated. Could talk but re- 0.360 
20 P.M. fused to say anything. 
J.M. a2 2 — — No information regarding condi- 0.250 
21 tion or time blood was taken. 
W.S. “it pe 35 7:05 Belligerent; talkative, crying. 0.250 
22 IPM. Fairly steady on feet. 
W.A. = 22 42 5:00 Unconscious. No information 0.300 
23 P.M. obtained. 
B.S. 23 a2 35 3:30 Rational. Had been drinking 0.390 
24 IPs whiskey, gin, or anything con- 
tinuously for 3 weeks. Stag- 
gered but not markedly intox- 
icated. 
J.D. ~ ee 37 7:15 Alcoholic stupor. Regurgitated neg, 
25 P.M. 15 minutes after admittance. 
J.1. “a a 42 4:30 Alcoholic stupor. Regurgitated. 0.250 
26 P.M. Blood taken 10 minutes after 
admittance. 
J.N. a oe 51 4:45 Fainted twice in County Bldg. neg. 
27 P.M. Claimed loss of memory. Diag- 
nosed later as angina pectoris 
and hypertension. 
W.N. a as 49 7:45 Fairly intoxicated; quite talka- 0.207 
28 aM: tive. Had last drink one hour 
before. Says he is chronic. 
R.H. Female ’”’ 28 11:30 Alcoholic stupor. Says she did 0.460 
29 A.M. not drink. Hysterical and ray- 
ing at times. Would not an- 
swer questions. 
C.L. Male Xe — 1:00 Unconscious. Lacerated scalp and 0.330 
30 P.M. possible skull fracture. Acci- 
dent case. 
es oy a — 11:50 Unconscious. No information 0.370 
31 P.M. 
eee a7 es oo 2:20 Unconscious. After bath woke up 0.450 
32 deel but remained in stupor. Diffi- 


eult to talk. 


no definite information was obtained. Four or 12.5% showed a 
blood alcohol of 0.1 to 0.2%. Of these, Case 4 stated that he drank 
¥% pint: of gin but would not say when. Case 13 had last drink be- 
tween 3and4 A.M. At 10:30 A. M., the time the blood was taken, 
he appeared normal. Previously he had been hit on the head by his 
wife. Thirty-seven and five-tenths per cent of the cases appeared 
intoxicated and the blood alcohol level was between 0.21 and 0.3%. 
In this class 41.6% (cases 7, 15, 26, 23 and 8) showed more intox- 
ication than’ the test revealed. Marked intoxication, 0.31 to 0.4% 
blood alcohol level, was found in 25% of the cases. Of these cases 


1552 PNEUMONECTOMY AND POSITION OF ESOPHAGUS 


two were unconscious. Case 30 is explainable because of a lacerated 
scalp and possible skull fracture. No information was obtained in 
Case 32. 

Alcoholic stupor was observed in 15.6% with blood alcohol be- 
tween 0.41 and 0.5%. Of these cases two were unconscious. Case 
32 was unconscious but woke up after a bath. 

The cases showing a blood alcohol from 0.5 to 0.6% amounted to 
3.1%. The above result for non-intoxication 0.1 to 0.2% blood 
alcohol apparently is greater than the amount indicated by Heise,° 
who believes loss of efficiency and judgment occurs even when small 
amounts of alcohol, 0.02%, accumulate in the blood and urine, al- 
though the individual can still walk and talk. It is shown from the 
results given that in all the stages of intoxication a small percent- 
age of the cases always show more signs of intoxication than the 
blood test actually reveals. This we believe to be due to accidents, 
complications, taking hypnotics or other sleep producing substances 
previous to the consumption of alcoholic drinks. Experiments have 
been conducted on dogs to partially prove the latter point and the 
results will be reported in another communication. 

Summary. In general, intoxication is not noticeable in the human 
until the blood alcohol concentration is greater than 0.2%; from 
0.31 to 0.4% there is marked intoxication; alcoholic stupor is defi- 
nite between 0.41 and 0.5% ; above 0.5% coma or death may result. 


~ 
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Effect of Total Pheumonectomy on Position of the Esophagus. * 


ALFRED BLALOCK. 


From the Department of Surgery, Vanderbilt University. 


The increasing number of instances in which the total removal 
of one lung in man is being performed for tumor or bronchiectasis 
has created renewed interest in the effects of this procedure. The 
experiments reported here deal with the effects of total pneumo- 
nectomy on the position of the esophagus of the dog, but it does not 
follow necessarily that similar alterations occur in the human. 

® Heise, H. A., J. A. M. A., 1934, 108, 739. 


_* Aided by a grant to Vanderbilt University from the Division cf Medical 
Sciences of the Rockefel’er Foundation. 
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A complete removal of either the right or left lung was per- 
formed in 4 dogs. Anesthesia was produced by the administration 
of ether through a tracheal catheter which was connected to a posi- 
tive pressure device. The operation was performed through an 


JG dh 
i iati llowing the total removal of 
Showing the deviation of the esophagus to the left fo g 
tea the left lung. Trachea in ‘midline. Diaphragm not paralyzed. 
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intercostal incision and the chest was closed tightly following the 
removal of the lung. When the termination of the experiment was 
decided upon, the animal was bled to death, the remaining blood 
was washed out by injecting salt solution intravenously and this was 
followed by the introduction of 10% formalin. The chest cavity 


am, Fig. 2. 
Showing the deviation of the esophagus to the right following the total removal 
of the right lung. Diaphragm not paralyzed. 
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was then opened and the position of the esophagus was determined. 

The first animal was killed 10 months after the left lung had been 
removed. The left pleural cavity seemed to be somewhat smaller 
than the right and the left side of the diaphragm was slightly higher 
than the right. The filling of the chest appeared to be due in the 
main to an increase in size of the right lowermost lobe. The lower 
part of the esophagus occupied a position far to the left of the mid- 
line. This is shown in Fig. 1. There was no constriction of the 
esophagus and no ulceration was noted. 

The second animal was killed 5 months following the total re- 
moval of the left lung. The findings were similar to those observed 
in the first experiment. 

The third animal appeared to have distemper 5 weeks following 
the total removal of the right lung. Death was caused painlessly 
and the usual procedure carried out. The esophagus was found to 
be markedly deviated to the right. The position is shown in Fig. 
2. The 2 sides of the diaphragm were at approximately the same 
levels. 

In the fourth experiment, the left lung was removed and the left 
phrenic nerve was paralyzed. Fifteen weeks later it was observed 
that the left diaphragm was very much higher than the right and 
that the esophagus occupied essentially its normal position. 

Summary. Total pneumonectomy in dogs, without an associated 
paralysis of the diaphragm, was found to be followed by a marked 
deviation of the esophagus to the side from which the lung had been 
removed. 
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Reactivation of Ammonia-Inactivated Complement by Leucocytes. 


ELIZABETH MALTANER. (Introduced by Augustus Wadsworth.) 


From the Division of Laboratories and Research, New York State Department of 
Health, Albany. 


From the earliest work on the lytic action of serum, the cells of 
the tissues, particularly the phagocytes, have been considered a 
source of complement. However, convincing proof is still lacking 
that these cells either contain or liberate active complement. The 
possibility ‘that they may contribute substances inactive alone but 
nevertheless essential to complete complement action has received 
little consideration. 
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It seemed of interest to determine whether or not a suspension 
of leucocytes would contribute complementing substances, either 
heat-labile or heat-stable, which, like heated serum,’ might restore 
the hemolytic activity of complement made inactive by ammonia. 

Fresh guinea pig serum was inactivated with half its volume of 
N/5 ammonium hydroxide at 37°C. for 1% hours and then neutra- 
lized to pH 7.6 with N/5 hydrochloric acid. The final dilution was 
Le. 

Leucocytes from guinea pig blood were collected in strata and 
washed in physiological salt solution by centrifugalization at low 
speed, according to the technic of Wadsworth and Hoppe.* They 
were washed, however, not once but 5 times. Sufficient salt solu- 
tion was used in washing so that the dilution of plasma in the final 
suspension of leucocytes was at least 1:200,000. Also, in order to 
compensate for the unavoidable mutilation of the cells during the 
additional washings, the leucocytes from 10 cc. of blood were sus- 
pended in 0.5 cc., rather than in 1 cc., of salt solution. 

In order to control the reactivating effect of traces of plasma 
which might be retained in the preparation of the leucocyte suspen- 
sion, a portion of the supernatant fluid from which these cells had 
been separated was diluted to the same degree as were the leuco- 
cytes in the process of washing, and tested in parallel with them for 
its reactivating effect. For comparison, the reactivating properties 
of very small amounts of heated serum were also determined. 

Tests for hemolytic action were made as indicated in the protocol. 
A 5% suspension of sheep cells sensitized with 2 units of ambo- 
ceptor was used. Readings were made by comparison with color 
standards.’* ae 

The leucocyte suspension, unheated or heated for one-half hour 
at 55°C., completely, or nearly completely, reactivated the ammonia- 
inactivated complement in 2 hours at 37°C. in the water bath.* The 


1Gordon, John, Whitehead, H. R., and Wormall, Arthur, Biochem. J., 1926, 
20, 1028. 

2 Wadsworth, A. B., and Hoppe, E. N., J. Immunol., 1921, 6, 399. 

3 Gilbert, Ruth, Kelley, M. F., and Moore, A. ©., J. Lab. and Clin. Med., 1925, 
10, 552. 

“The complementary effect of leucocytes may account for the opsonie action 
which has been observed with ammonia-treated serum.4—6 

4Gordon, John, and Thompson, F. C., Brit. J. Eup. Path., 1935, 16, 101. 

5 Gordon, John, Whitehead, H. R., and Wormall, Arthur, J. Path. and Bact., 
1929, 32, 57. 


6 Gordon, John, Whitehead, H. R, and Wormall, Arthur, Biochem. J., 1926, 
20, 1044. 
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heated suspension was even more active than the unheated. Plasma 
diluted to the same extent as were the leucocytes in washing— 
namely, 1:200,000—had no reactivating effect; in an amount 40 
times as great, a 1 :5000 dilution, it partially restored the activity of 
ammonia-treated serum; 50% hemolysis was obtained in 2 hours at 
37°C. Heated serum in a 1:400 dilution reactivated to about the 
same degree as the unheated leucocyte suspension; the limit of its 
activity was reached in about a 1 :6400 dilution. 

After heating for one-half hour at 55°C., the ammonia-inactivated 
complement was not reactivated by the leucocyte suspension; the 
latter, in 4 times the amount used in the other tests, had no hemolytic 
action alone. 

Thus the leucocytes contain or convey complementary substances 
essential to the hemolytic activity of ammonia-treated serum. Fur- 
ther study may determine more clearly whether the leucocytes are 
active per se, or through the absorption of minute quantities of 
serum or plasma. 
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Some Analyses of Thyroglobulin. 


ABRAHAM WHITE. 


From the Department of Physiological Chemistry, Yale University, New Haven. 


In view of the physiological importance of thyroglobulin, it is 
somewhat surprising that little information has been made available 
concerning its amind acid composition. Until recently, the in- 
vestigation of Eckstein’ represented the only study, by more recent 
methods of protein analysis, of the distribution of the more im- 
portant amino acids of thyroglobulin. The basic amino acids yield- 
ed on hydrolysis of this protein have been recently determined in 
this laboratory” by isolation procedures, and the results compared 
with those of Eckstein. Additional data have now been obtained 
regarding some of the other amino acids of thyroglobulin and are 
being presented inasmuch as further chemical investigation of this 
protein is not contemplated at the present time. A portion of these 
analyses supplement information already available in the literature ; 


1 Eekstein, H. C., J. Biol. Chem., 1926, 67, 601. 
2 White, A., and Gordon, W. G., Proc. Soc. Exp, Brot. AND Mep., 1934, 32, 354. 
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others represent the first determinations of certain of the aminu 
acids of thyroglobulin. 

The preparation used for this analytical work has been previously 
described.” Glutamic acid and aspartic acid were determined by the 
isolation procedure of Jones and Moeller.* The tyrosine and trypto- 
phane determinations were conducted as described by Folin and 
Ciocalteau.* Proline was determined by utilizing the fractionation 
technique recently described by Jukes.” The percentage of proline 
is calculated from the weight of the analytically pure cadmium 
chloride salt, isolated as recommended by Kapfhammer and Eck.® 
Cystine analyses were conducted by 2 methods, the colorimetric 
procedure of Folin and Marenzi," and the cysteine cuprous mer- 
captide method of Vickery and White.’ Cystine values found by 
the 2 methods are in good agreement. The results of the various 
determinations, expressed as percentages of the ash- and moisture- 
free protein, are presented in Table I. Results already reported? 
are also included to provide the complete data which have been 
obtained for this protein in this laboratory. 


TABLE I. 
Some Analyses of Thyroglobulin. 
Results of 
AnalysisI AnalysisII Average Eekstein! 
%o % %o Yo 
Total Nitrogen 15.58 
22 Sulfur 1.46 
?? Todine 0.75 
Glutamic Acid 6.61 6.52 6.56 
Aspartie ”’ 1.76 1.43 1.59 
Tyrosine 3.15 3.18 3.17 5.45 
Tryptophane 1.72 1.88 1.80 2.15 
Cystine 1.55 
Folin-Marenzi method 2.06 2.09 2.07 
Vickery-White ’’ 2.00 2.05 2.03 
Proline 4.34 4.61 4.47 
Histidine ; 0.62 
Arginine 8.22 
Lysine } 1.93 


The cystine, tyrosine and tryptophane values found in the present 
investigation do not agree well with those reported by Eckstein." 


4 Folin, O., and Cioealteau, V., J. Biol. Chem., 1927, 73, 627. 

5 Jukes, T. H., J. Biol. Chem., 1933, 103, 425. 

6 Kapfhammer, J., and Eck, R., Z. physiol. Chem., 1927, 170, 294. 
7 Folin, O.,sand Marenzi, A. D., J. Biol. Chem., 1929, 83, 103. 

8 Vickery, H. B., and White, A., J. Biol. Chem., 1932-33, 99, 701. 
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earlier by Folin and Looney ;® recent improvements in the procedures 
of estimating these amino acids have frequently given results which 
are at variance with those obtained by the original technique of 
Folin and Looney.+ The glutamic acid, aspartic acid and proline 
values are, so far as it has been possible to determine from the lit- 
erature, the first recorded quantitative determinations of the 
amounts of these amino acids yielded by thyroglobulin. 
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Experimental Rabies in White Mice. Studies on Passive 
Immunization I.* 


ANSON HOYT, ROY T. FISK, anp FREDERICK J. MOORE. (Introduced by 
John F. Kessel.) 


Ir'yom the Department of Bacteriology, School of Medicine, University of Southern 
California and the Los Angeles County Hospital, Los Angeles. 


The subject of passive immunization against rabies has received 
relatively little attention, even though Fermi,’ Pfeiler? and others 
have reported striking experimental demonstrations of the efficacy 
of anti-rabic serums. In the current report, which summarizes 12 
protection tests performed in the past 2 years, the protective prop- 
erties of such serums have been studied using white mice as experi- 
mental animals. 

A fixed virus strain, obtained through the courtesy of the Cutter 
Laboratories, was passed through rabbits and preserved at ice-box 
temperature, either: fresh or in 50% glycerine, for periods which 
did not exceed 2 weeks. Details of preparation varied, but in effect 
the virus was ground to an initial dilution of 1/20 in normal saline 
and centrifuged 10 minutes at 2200 R.P.M. The supernatant fluid 
was then filtered through “Whatman No. 1” paper and final dilu- 
tions of from 1/100 to 1/800 were made. The virus was injected 
intracerebrally, at first in amounts proportional to the body weights 
of the mice (0.005 cc./gm. or 0.001 cc./gm.), later in a constant 
doserot 0:02 ce; 


The serums were prepared by hyperimmunizing rabbits and goats 


9 Folin, O., and Looney, J. M., J. Biol. Chem., 1922, 51, 421. 

t For examples and amplification of this statement, see references 4 and 7. 

* This work was made possible through a grant from Mrs. John Sherman Hoyt. 
1 Fermi, C., Cent. f. Bakt., Parasit. u. Infektskr., Orig., 1909, 52, 576. 

2 Pfeiler, W., Berliner Tierarzt. Wochenschr., 1913, 29, 269. 
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with either 1/10 fresh fixed virus or 1/20 fixed virus preserved 
with %% phenol. Serums were developed which would neutralize 
equal volumes of 1/200 fixed virus prepared as above to a final titer 
of 1/256, when the mixtures were incubated at 37° C. for 2 hours 
and tested by intracerebral mouse injection. Corresponding normal 
serums showed no m vitro neutralizing properties. The serums were 
filtered and inactivated before use. 

In the experiments reported the serums were injected intra- 
peritoneally, the first dose being given at intervals ranging from 48 
hours to 1 hour before the administration of virus. Doses for each 
serum injection varied from .05 cc./gm. body weight to .15 cc./gm. 
Serum was usually given only once, but at times as many as 2 sub- 
sequent injections were made, the maximum total of serum given 
to any mouse being .45 cc./gm. ina period of 5 days. Control mice, 
either untreated or receiving corresponding amounts of normal 
serum, were included in all experiments. Tuitrations of the intra- 
cerebral infectivity of the virus and of the neutralizing titer of the 
serum against the virus employed were run simultaneously with 
most experiments. The virus often infected in dilutions as high as 
1/6400. All mice were observed for symptoms at 12-hour intervals. 

Any mouse that remained symptom-free for more than 2 weeks 
was Classified as a survival. The resultst of the separate tests evi- 
dence a reliability sufficient so that they may be assumed to indicate 
a normal statistical expectancy. Their characteristics have been 
examined and it has been determined that the separate tests can be 
combined by totaling and, considered, in the aggregate, as one ex- 
periment, which includes 155 treated and 198 control mice. 

The mice contracting ‘rabies in the different tests were also con- 
sidered. It was found that the mean incubation period of each 
treated group was longer than that of its control group. An in- 
spection of the corresponding standard deviations showed that these 
variations are significant. ' 

From a study of the results of the experiments it is obvious that 
some evidence of passive protection, apparently due to specific serum 
therapy, was found in each test. Such protection was demonstrable 
in one or both of the following ways: (a) A higher percentage of 
treated mice (39%) survived than of the corresponding controls 
(12%). (b) A longer mean incubation period was shown by the 
treated mice that contracted rabies than by their corresponding con- 
trols. We are continuing this study in an effort to evaluate the 
maximum efficacy of anti-rabic serum. 


+ We are indebted to Dr. Thurston H. Ross of the Department of Commerce, 
University of Southern California, for a careful statistical analysis of our data. 
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Influence of Amino Acids and of Protein Diet Upon Creatine 
Content of the Myocardium. 


EATON M. MacKAY anp RICHARD H. BARNES. 


From the Scripps Metabolic Clinic, La Jolla, California. 


Beard and Barnes’ have reported that the feeding of various 
amino acids and proteins resulted in an increase in the creatine 
(total creatinine) concentration in skeletal muscle tissue. Prepara- 
tory to a study of the influence of dietary ingredients upon the re- 
duction in the creatine content of heart muscle, produced by exper- 
imental thyrotoxicosis’ and other procedures, the influence of feed- 
ing various amino acids and of the protein intake upon the creatine 
content of the myocardium was observed. 

Adult rats were fed the special diets for a period of 2 weeks. The 
3 casein diets all contained 4% of the Osborne and Mendel salt mix- 
ture, 10% of brewers yeast, 10% cod liver oil and 15% lard. In 
order, they contained 6, 20 and 55% of casein, and 55, 41 and 6% 
respectively of cornstarch. The 20% casein diet served as the con- 
trol diet and for the addition of amino acids. Muscle creatine was 
determined by the method of Rose, Helmer and Chanutin.* 

Table I shows that the higher the protein content of the diet the 


= TABLE I. 
Creatine Concentration. 


Myocardium Skeletal Muscle 


No. of Body Mg. % Mg. % 
Rats Sex Weight ~Low High Aver. Low High ‘Aver. Diet 
4 a 314 ~T60 184 169 375 417 397 Control 
4 Q 237 187 200 192 372 403 382 ay 
3 3 347 162 200 179 357 388 374 5% Glycine 
3 Q 227 182 192 187 366 440 405 5% ” 
7 3 212 177, 232 ©6208 393 452 420 10% ”? 
5 Q 155 205 235 220 389 445 409 10% ”’ 
3 $ 199 189 210) 197 408 446 428 10% Alanine 
4 2 149 196 225 209 413 481 448 10% ”’ 
a A 221 165 197 180 388 430 408 10% Glutamic Acid 
2 Q 170 190 207 198 411 442 426 10% Ay op 
6 3g 226 185 227 212 420 440 434 6% Casein Diet 
6 Q 185 177 264 207 417 474 489 6% ” 2 
6 3 357 17D) lO Seas 388: 417 401 20% ” us 
6 Q 215 ING TENN 372 440 401 20% ” Be 
a & 205 164 188 175 379 415 405 55% ”’ Be) 
if Q 166 163 193 176 3874 435 403 55% ”? 2 


1 Beard, H. H., and Barnes, B. O., J. Biol. Chem., 1931-32, 94, 49. 
2 Cowan, D. W., Am. J. Physiol., 1934, 109, 312. 
3 Rose, W. C., Helmer, O. M., and Chanutin, A., J. Biol. Chem., 1927, 75, 543. 
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lower the concentration of creatine in the myocardium. This is 
surprising and may be due to the variable carbohydrate intake, a 
point which is being examined. The addition of glycine or dl- 
alanine to the diet definitely raised the amount of creatine in the 
heart muscle, d-glutamic acid was not so effective. The relative 
effects of the various amino acids, particularly over short periods of 
time in the same manner as used by Beard and Barnes? for skeletal 
muscle, should be determined. 
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Sodium Propyl-methyl-carbinyl Allyl Barbiturate, a Short Acting 
Hypnotic. 


EDWARD E. SWANSON. (Introduced by K. K. Chen.) 


From the Lilly Research Laboratories, Indianapolis. 


Fitch, Waters, and Tatum’ in their extensive work on barbituric 
acid hypnotics emphasized the importance of employing short acting 
members for surgical procedres. Among the different derivatives 
synthesized by Shonie and his associates,” * * the sodium salt of. 
propyl-methyl-carbinyl allyl barbituric acid appears to have the 
desirable promptness and brevity of action. The same compound 
has been prepared by Tabern and Volwiler.° 

By following Eddy’s scheme of recording results,° it was found 
that in rats by intraperitoneal injection the minimal anesthetic dose 
(M.A.D.) was 40 mg. and the minimal lethal dose (M.L.D.) 110 
mg., per kg. Twenty mg. per kg. by the same route of adminis- 
tration were sufficient to induce sleep. These animals, 220 in num- 
ber, weighed on the average 94 gm. In dogs by intravenous injec- 
tion of a 5% solution at the rate of 1 cc. per minute, the M.A.D. 
was ascertained to be 25 mg. and the M.L.D. 50 mg., per kg. By 
mouth in the same species of animal the M.A.D. was determined to 
be 35 mg. and the M.L.D. 90 mg., per kg. A total of 83 dogs were 
used. 


1 Fitch, R. H., Waters, R. M., and Tatum, A. L., Am. J. Surg., 1930, 9, 110. 

2 Shonle, H. A., Keltch, A. K., and Swanson, E. H., J. Am. Chem. Soc., 1930, 
52, 2440. 

3 Shonle, H. A., and Kleiderer, E. C., J. Am. Chem. Soc., 1984, 56, 2489. 

4 Shonle, H.:A., J. Am. Chem. Soc., 1934, 56, 2490. 

5 Tabern, D. L., and Volwiler, E. H., J. Am. Chem. Soc., 1934, 56, 1139. 

6 Eddy, N. B., J. Pharm. and Exp. Therap., 1928, 33, 43. 
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A comparison of the onset and duration of action of sodium 
propyl-methyl-carbinyl allyl barbiturate in dogs with those of so- 
dium amytal and pentobarbital sodium is shown in Table I. It will 
be noted that when given by mouth the appearance of ataxia oc- 
curred slightly sooner with the new barbituric acid derivative. Its 
duration of anesthesia was, on the average, longer than that with 
pentobarbital sodium and comparable to that with sodium amytal. 
However, the time for complete recovery after the administration 
of sodium propyl-methyl-carbinyl allyl barbiturate was approxi- 
mately half that with sodium amytal, and slightly shorter than that 
with pentobarbital sodium. 

Similar to sodium amytal and pentobarbital sodium, the new 
compound by intravenous injection proved to protect rabbits from 
4 but not 5 M.L.D.’s of strychnine or cocaine—34 animals being 
employed for this purpose. Its preanesthetic value in rats was 
found to be 25% of the M.L.D. according to the method of Barlow 
and his coworkers.‘ In this case, the drug was given subcutan- 
eously, and the subcutaneous M.L.D was determined to be 140 mg. 
per kg. In 5 dogs which were repeatedly injected by vein with 
anesthetic doses, every other day for 8 days, there was no loss of 
hypnotic and anesthetic effect. Furthermore, it required no more 
than the M.L.D. (50 mg. per kg.) to kill the same animals. Ob- 
viously, no tolerance was developed by repeated administration. The 
new hypnotic when injected intravenously in anesthetic doses did 
not appear to be excreted in the urine. Like all other members of 
the same group, sodium propyl-methyl-carbinyl allyl barbiturate 
causes lowering of blood pressure and depression of respiration, 
especially if given rapidly by vein. The body temperature may also 
fall slightly. No inhibition of the vagus in dogs was observed when 
anesthetic doses were employed. In this respect, sodium propyl- 
methyl-carbinyl allyl barbiturate is different from sodium amytal 
but similar to pentobarbital sodium. 

Clinical investigations have been carried out by Doctors G. F. 
Kempf and L. G. Zerfas, and separate reports will be made by them 
elsewhere. In general, their results bear out the essential points 
enumerated above, particularly with reference to the promptness 
and brevity of action. 


7 Stormont, M. F., Lampe, I., and Barlow, O. W., J. Pharm. and Hap. Therap., 
1930, 39, 165. 
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Method for Concentrating the Gonadotropic Activity in Pregnancy 
Urine. * 


A. A. HELLBAUM, H. L. FEVOLD, anp F. L. HISAW. 


From the Zoological Laboratory, University of Wisconsin. 


For the past several years we have employed a procedure for con- 
centrating the gonadotropic substance in the urine of pregnant 
women which has yielded an excellent extract for general physio- 
logical purposes. The method is not difficult to carry out, is quan- 
titative and the product is non-toxic even though administered in 
massive doses. The procedure is based on the fact that the gonado- 
tropic material from pregnancy urine is precipitated by tannic acid, 
and by treating the tannic precipitate with pyridine the active prin- 
ciple is again set free from the tannic acid and becomes water 
soluble. 

An aqueous concentrate of tannic acid is added to the urine until 
no further precipitation takes place and, after standing in the cold 
for several hours, the precipitate is collected by suction filtration, 
washed with acetone and powdered. The powder may be stored as 
such and has been kept for as long as 3 years without detectable loss 
in activity. For further purification, the powder is extracted 8 to 
10 hours with constant stirring with 50% aqueous pyridine (200 
cc. per 10 gm.—the equivalent of about 5 liters of the original 
urine). The residue is removed by centrifuging and re-extracted 
with a like amount of pyridine solution for the same length of time. 
The two solutions are united and evaporated in a warm current of 
air (40°C.) or precipitated by pouring into 10 volumes of acetone, 
adding a small amount of saturated sodium chloride or sodium 
acetate solution. The residue is then extracted 4 hours with from 10 
to 15 cc. distilled water 5 different times, centrifuging each time 
(cooling the solution to freezing just before centrifuging aids in 
throwing down the precipitate). All of the solutions are united 
and the activity precipitated by adding 10 volumes of acetone. The 
precipitate, which contains the activity, is removed by centrifuging 
and again extracted 5 times with from 3 to 5 cc. of water each time 
and again precipitated with 10 volumes of acetone. The resultant 
precipitate is readily soluble in a volume of water representing a 
500-fold concentration of the original urine. As much as 6 cc. of 


* Aided by a grant from the National Research Council, Committee on Prob- 
lems of Sex, administered by F. L. Hisaw. 
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the extract (3 1. urine equivalents), administered within 3 days 
into immature rats and 2 cc. per day injected intravenously into 
sexually immature monkeys for 10 days, is not toxic. 

TABLE I. 
The Ovarian Weights of Immature Rats, 22 Days Old, after Injection of Definite 


Amounts of 3 Different Urine Samples, Variously Treated. The Vagine of All 
Test Rats Were Open at the Time of Autopsy. 


Oy. wts. in mg. after treatment with 


Urine Whole Tan. Diluted 1:4 Dil.1:4 Dil. 1:250 
sample Amt. urine Ppt. Extr. Nor. Ur. Boiled Ur. Boiled Ur. 
1 Pie MOR 27 28 26.4 
26 29 25.5 
25 
2 ce: 22 21 20 
20 21.5 23 
3 Zi Cee 23 27.5 23 27 
34 28 28.5 24.5 
21.5 25.5 29 26.5 
23.5 
22.5 
-D €C.* 16 20.5 17.5 18 19 Nh 
18 16 16 19.5 16.5 15.5 
16.5 16.5 17 17.5 18.5 18 
16 


* Ovarian weights of uninjected controls 11 to 14 mg. 


Table I presents the resultant weights of immature rat ovaries 
after administration of 3 different urine samples. The urines were 
first standardized by direct injection after extracting with ether to 
remove the oestrin. They were then precipitated with the tannic 
acid and both the crude precipitates and purified extracts were as- 
sayed. The method is quantitative since the purified extract in com- 
parable doses is as active as the original urine. To further test the 
completeness of the precipitation and of the extraction, the super- 
natant urine after tannic acid treatment was precipitated with 10 
volumes of acetone and this precipitate in 250 cc. equivalent amounts 
induced no stimulation in immature female rats; likewise the pyri- 
dine and water insoluble fractions in the same equivalent amounts 
were without effect. 

To find whether the method would give quantitative results for 
less concentrated solutions, aliquot portions of pregnancy urine 
(Sample 3) were diluted 4 times with normal and boiled male urine, 
precipitated, and extracted in the usual manner. Another portion 
of the pregnancy urine was diluted 250 times with boiled male urine 
and extracted. It can be seen in the table that total recovery of 
gonadotropic activity was accomplished in each instance. 
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Lack of Effect of Theelin upon Somatogenic, Thyreotropic, and 
Adrenotropic Activity of Hypophysis. 


HARRIS B. SHUMACKER, JR., anp AUSTIN LAMONT. (Introduced by 
W. M. Firor.) 


From the Surgical Hunterian Laboratory of the Johns Hopkins Medical School. 


It has been well established that rats treated with theelin undergo 
a diminution in the sex-stimulating power of the hypophysis.” * ° 
Nelson‘ has recently demonstrated changes in the basophilic cells of 
the hypophyses of rats following injection of theelin which he in- 
terprets as indicating inhibition of secretory activity. Similar find- 
ings are recorded by Halpern and D’Amour.’ The same changes 
are described in the pituitaries of rats treated with pregnancy-urine 
extracts,“ 7 * and these alterations are interpreted as secondarily 
due to increased secretion of the gonadal hormone.*®”° There is 
some disagreement as to the changes in the acidophilic cells. Nel- 
son* records a decrease in the number of normal cells, with degran- 
ulated forms. Severinghaus’ finds little change in immature fe- 
males, a reduction in number, size, and staining reaction in adult fe- 
males and an increase in number, size, and staining reaction in adult 
males. Wolfe® describes an increase in infantile females. Barnes, 
Reagan, and Nelson’? have demonstrated that in depancreatized 
dogs the injéction of theelin has a similar effect to that of total hypo- 
physectomy. Nelson and Overholszer™* have recently reported con- 
firmatory experiments in depancreatized monkeys. 

Since the initial work indicates very strongly that the adminis- 
tration of theelin has an inhibitory effect upon the histological pic- 


1 Meyer, R. K., Leonard, S. L., Hisaw, F. L., and Martin, S. J., Proc. Soc. 
Exp. Bion. anD MeEp., 1930, 27, 702. 

2 Moore, C. R., and Price, D., Am. J. Anat., 1932, 50, 13. 

3 Meyer, R. K., Leonard, 8S. L., Hisaw, F. L., and Martin, 8S. J., Endocrinol., 
1932, 16, 655. 

4 Nelson, W. O., Proc. Soo. Exp. Bron. AND Mup., 1934, 32, 452. 


5 Halpern, S. R., and D’Amour, F. E., Proc. Soc. Exp. Bron. AnD MeEp., 1934, 
32, 108. 


6 Leonard, S. L., Anat. Rec., 1933, 57, 45. 

7 Severinghaus, A. E., Anat. Rec., 1934, 60, 43. 

8 Wolfe, J. M., Proc. Soc. Exp. Bron. AND MED., 1934, $2, 214. 

9 Wolfe, J. M., Proc. Soc. Exp. Bron. anD Mep., 1934, 32, 184. 

10 Barnes, B. O., Reagan, J. F., and Nelson, W. O., J. Am. Med. Assn., 1933, 
101, 926. 


11 Nelson, W. O., and Overholser, M. D., Proc. Soc. Exp. Bron. AND Mep., 1934, 
82, 150. 
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ture of the anterior lobe of the hypophysis and suppresses its sex- 
stimulating power and diabetogenic activity, it seemed worth while 
to investigate any possible influence it might have upon the other 
anterior pituitary effects, somatogenic, thyreotropic, and adreno- 
tropic. 

Litter-mate rats were divided into 3 groups. Group A, consist- 
ing of 3 males and 3 females, received daily injections of 9 rat 
units of theelin* in oil (0.03 cc.). Group B, comprising the same 
number of animals, was treated with injections of an equal quantity 
of Mazola oil. Group C, 2 males and 2 females, served as untreated 
controls. Injections were made daily from the 23d to the 90th day 
of life. 


TABLE I, 
Body Weight of Animals During Theelin Treatment, and of Controls. 
Aver. Body Wt. in Gm. 


Age in days 23 29 S746 57 67 75 84 90 


Group A 35 50 74 101 129 155 166 176 182 

ass 34 45 (ms 100 133 162 176 188 193 

re ce 34 48 75 107 131 151 166 181 187 
TABLE II. 


Weights of Thyroids, Adrenals, and Gonads. No. of Animals Indicated in Parea- 
theses. Both Gonads, Adrenals, and Thyroid Lobes Weighed Together. 


Thyroid, aver. Adrenals, aver. Ovaries, aver. Testes, aver. 

wt. in gm. wt. in gm. wt. in gm. wt.in gm. 

Group A 0.020 (6) 0.052 (6) 0.052 (3) 2.719 (3) 
Nea 83 0.020 (6) 0.047 (6) 0.062 (3) 2.954 (3) 
B25" WG 0.017 (4) 0.041 (4) 0.046 (2) 2.711 (2) 


Results are shown in Tables I and II. No appreciable influence 
upon growth was noted, Groups A, B, and C averaging in weight 
respectively 35, 34, and 34 gm. at the outset, and 182, 193, and 187 
gm. at the termination of the experiment. Nor was any essential 
difference found when the males and females of each group were 
considered separately. Likewise, no significant difference was ob- 
served in the weights of adrenals and thyroids of the treated animals 
as compared with those of the 2 control groups. 

It is the common finding that the initial effect of theelin upon 
the gonads is an inhibition of growth and we have observed this 
regularly in other studies. That this effect is only temporary is 
indicated by this experiment, the testes and ovaries showing normal 
size after 67 days of treatment. The vaginae of group A were all 
open by the 27th day of life, those of groups B and C, from the 
49th to the 59th day. 


*The theelin was kindly supplied by Dr. O. Kamm, Parke, Davis and Company. 
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The histological picture of the adrenals, thyroids, testes, and 
ovaries of the theelin-treated animals differed in no respect from 
those of the 2 control groups. 

Our experiments indicate that theelin has no effect upon the so- 
matogenic, thyreotropic, or adrenotropic activity of the anterior 
pituitary of rats. 
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Experimental Production of Glandular Cystic Hyperplasia of 
Endometrium with Estrogenic Substances of Parturient Urine. 


JOHN W. SIMPSON and JOHN C. BURCH. 


From the Department of Obstetrics and Gynecology, Vanderbilt University School 
of Medicine, Nashville, Tenn. 


In a recent review of the important gynecological condition of 
glandular cystic hyperplasia of the endometrium, attention was 
called to the wide divergence of opinion concerning the amount of 
estrogenic substance necessary to produce it.* The enormous pro- 
liferation of the endometrium and the finding of increased amounts 
of an estrous inducing substance in the blood and urine of a certain 
percentage of these cases point to an excessive production of estro- 
genic hormones, as a result the disease is commonly referred to as 
an hyperestral one, or is said to exhibit hyperestrinism. Evans,” 
Novak,? Siebke,* Zondek,® Frank,® Kurzrok’ and Fluhmann® all 
seem to favor this view. On the other hand the occurrence of the 
disease in sterile women, its close relation to amenorrhea and its oc- 
currence near the menopause and after partial castration indicate 
that there is a decreased function of the ovary and a lowered ovarian 


secretion. Seitz? and Mazer and Goldstein’? have taken this latter 
view. 


1 Burch, John C., Phelps, Doris, and Wolfe, J. M., Arch. Path., 1934, 17, 799. 
2 Evans, H. M., J. A. M. A., 1935, 104, 464. 

3 Novak, Emil, Surgery, Gynecology and Obstetrics, 1935, 60, 330. 

4Siebke, Harold, Zentralblatt f. Gyn., 1929, 58, 2450. 

5 Zondek, Bernhard, Acta Obstet. et Gyn. Scandinavica, 1934, 18, 309. 


6 Frank, Robert T., Goldberger, Morris A., Spielman, Frank, J. A. M. A., 1934, 
103, 393. 


7 Kurzrok, Raphael, Endocrin., 1932, 16, 361. 


8 Fluhmann, C. F., Surgery, Gynecology and Obstetrics, 1931, 52, 1051. 
9 Seitz, L., Munchen Med. Wochr., 1930, 77, 133. 


10 Mazer and Goldstein, W. B. Saunders, Philadelphia, 1932. 
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Due to the rapidly changing opinion as to the rdle of the estrins 
in the hypophyseal-ovarian complex, and their close relationship to 
glandular cystic hyperplasia of the endometrium, it seemed im- 
portant to us to consider the question of the amount necessary to 
produce glandular cystic hyperplasia of the endometrium. 

Leaving aside all questions of the accuracy of the biological meth- 
ods employed in the assay of the estrin content of the human blood 
and urine, the difficulties encountered in obtaining a sufficiently 
large number of specimens from the same women in the various 
phases of the disordered menstrual cycle is so great that it seemed 
wiser to us to study the changes produced in the castrate guinea 
pig endometrium by known quantities of labor urine containing a 
high percentage of estrogenic substances and to measure these 
changes in terms of vaginal estrous. The guinea pig was selected 
as Our experimental animal on account of its occasional exhibition 
of the spontaneous occurrence of the condition; the ease of its ex- 
perimental production in the castrate by injections of estrogenic 
substance and the well marked estral changes in this species. 

Thirty-four adult, castrated female guinea pigs were injected 
with varying amounts of the same batch of boiled labor urine. Sec- 
tions of the endometrium were taken for microscopic study on the 
21st or 28th day. Vaginal smears were taken daily and carefully 
checked. The results can be most easily considered by dividing the 
animals into 3 groups. 

In the first of these were 5 animals, who received from .0075 cc. 
to .005 cc. per gram of body weight of the boiled labor urine con- 
taining the estrin. All showed well marked estrous smears and 
all had a well developed endometrial hyperplasia of the cystic 
glandular type. In the second group nine animals received .004 cc. 
to .005 cc. which was gradually reduced to .002 cc. during the 
course of the experiment, None of these ever showed any estral 
changes in the smears and hyperplasia was found in only 4. In 
the third group, 20 animals received amounts of .002 or less. The 
amount given each animal was not varied from day to day, but was 
kept at the same level. None came into estrous and all had hyper- 
plasia. 

The experiments show that the amounts of estrogenic substance 
necessary to produce glandular cystic hyperplasia in guinea pigs is 
less than that required for vaginal estrous. 
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Influence of Electrolytes Added to Growth Medium on Electro- 
phoretic Potential of Escherichia Coli.* 


GEORGE W. PEARCE,t MARTIN W. LISSE, anp RALPH P. TITTSLER. 
(Introduced by R. Adams Dutcher.) 


From the Department of Agricultural and Biological Chemistry and the Division 
of Bacteriology, the Pennsylvania State College, State College, Penn. 


Aqueous suspensions of Esch. coli picked from 24-hour growths 
at 37.5°C. on Bacto-nutrient agar adjusted in pH from 6.2 to 7.9 
gave slightly lesser (to 4%) cataphoretic velocities, as measured 
in Falk capillary cells’ than did suspensions washed one to 3 times. 
Accordingly, we used a suspension produced by washing the growth 
from the medium, centrifuging once and resuspending the bacteria 
in distilled water, in a study of the effect of the addition of salts 
to the growth medium on the electrophoretic velocity of Esch. cola 


TABLE I. 
Migration velocity t 
Concentration Av. of 60-80 % change 
Salt added in medium Readings, sec. from control 
NaCl 0 (Control) 8.06 = 
ai 10-4 Molar 8.04 —0.25 
ee OS mmc 8.01 —0.62 
a2 Wa 7.92 —1.74 
~~. 
CaCl, 0 (Control) 9.18 — 
ed 10-4 Molar 8.63 —5.99 
22 IK =33 9 22 8.58 —6.54 
22 N43 Ye 8.47 —7.73 
AlCl, “0s (Control) 8.08 — 
aS 10-4 Molar 8.05 —0.37 
ey LO=—3 ey 7.99 —1.11 
wy One 0-3 aac 8.03 —0.62 
Na S04 0 (Control) 8.04 — 
2 10-4 Molar 8.46 +5.22 
ag 10-3 oY 8.46 +5.22 
“ee 102 =”? 8.44 +4.98 
NagPO,4 0 (Control) 7.98 — 
ee 10-4 Molar 8.03 +0.63 
my O03 8.01 +0.38 
oe WO= 2c 8.00 +0.25 


t Migration velocity = Electroendosmotic velocity minus cataphoretic velocity 
voltage and distance being constant, 


* Publication authorized by the Director of the Pennsylvania Agricultural 
Experiment Station, May 16, 1935, as Technical Paper No. 689. 
+ Master’s thesis. 


1 Falk, I. S., Jensen, L. B., and Mills, J. H., J. Bact., 1928, 15, 421, 
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as measured with the Falk capillary cell. As Table I will show, the 
addition of the salts to the growth medium had little or no effect on 
the cataphoretic velocity which measures the zeta potential. In a 
future paper (Pedlow and Lisse) it will be shown that the zeta 
potential of the bacteria in aqueous suspension can be changed when 
salts are added to the growth medium in greater concentrations. 

It was also shown that no change of the electrophoretic velocity 
of organisms (once washed) greater than 2.5% was produced by 
adjusting the initial pH of the medium to values over the range 
6.8 + 1.9, the pH after growth having a value 6.5 to 8.6, 5.7 to 8.6, 
and 6.1 to 8.6 for the upper half, lower half and the whole agar. 


8182 C 
Amino Acids in Human Skin.* 


H. C. ECKSTEIN. 


From the Department of Physiological Chemistry, Medical School, University of 
Michigan, Ann Arbor. 


The outer layers of human skin were. successively extracted 
in the cold with 95% alcohol, ethyl ether and chloroform. The 
material was then digested with commercial pepsin for 72 
hours and for a similar length of time with commercial trypsin. The 
residual dry product contained 6.1% of ash and 14.2% of total 
nitrogen. Some of it was analyzed by means of the Van Slyke 
partition method. Cystine was determined according to Folin and 
Marenzi and tyrosine and tryptophane by the Folin and Ciocalteu 
procedure. The values for the basic amino acids (Van Slyke meth- 
od) were recalculated and are shown in the table in terms of per 
cent in the residual skin. This was done in order that a comparison 
could be made with the results obtained by Wilkerson,* who re- 
cently reported on the chemical nature of human skin. Wilkerson. 
used a modification of the Vickery and Leavenworth method for the 
basic amino acids, but the remainder of his data were obtained by 
the same procedures employed by the writer. The values shown 
in Table I are those obtained by the writer as well as those pub- 

* This material was made available through the courtesy of Professor Udo J. 
Wile of the Department of Dermatology and Syphilology, Medical School, Uni- 


versity of Michigan, Ann Arbor. 
1 Wilkerson, V. A., J. Biol. Chem., 1934, 107, 377. 
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TABLE I. 
Eekstein Wilkersont Block2 

%o To %o 
Humin N 2.02 Pea oS 
Amide N 7.68 3.60 — 
Arginine 5.91 10.01 6.00 
Lysine 4.68 3.06 4,50 
Histidine 0.64 0.59 0.82 
Cystine 3.82 2.31 3.40 
Tyrosine 3.42 5.70 — 
Tryptophane 1.80 1.49 as 


lished by Wilkerson. Those given for human nitrogen and amide 
nitrogen are expressed in terms of total nitrogen while the ones 
shown for the amino acids are given in terms of the residual tissue. 
It is clear from the tabulations that a considerable difference exists 
between the two sets of data. This may be due to the fact that 
whereas the author analyzed skin that had been digested with pro- 
teolytic enzymes, Wilkerson merely examined partially defatted 
skin. On the other hand, Block? who digested skin with pepsin 
found 6.0% of arginine, 4.5% of lysine, and 0.82% of histidine 
in his dry digested material. Block’s results are in accordance with 
the writer’s. Block also used a modification of the Vickery and 
Leavenworth method. 
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Basic Amino Acids of Human Skin.* 


RICHARD J. BLOCK.t 


From the BiochemicalLaboratory of the Connecticut Agricultural Experiment 
Station and the Department of Physiological Chemistry, Yale University, New 
Haven. 


The older definition of keratin based on the physical properties 
and behavior towards the common proteolytic enzymes of the tis- 
sue proteins has been modified by Block and Vickery. They define 
keratin as “a protein which is resistant to digestion by pepsin and 


2 Block, R. J., Proc. Soc. Exp. Bion. AND Mup., 1935, 32, 1574. 

“The expenses of this investigation were shared by the Connecticut Agricul- 
tural Experiment Station and by the Carnegie Institution of Washington, D. C. 

t The data in this paper are taken from the dissertation submitted by R. J. 
Block in partial fulfillment of the requirement for the degree of Doctor of Phil- 
osophy, Yale University, 1931. 

1 Block, R. J., and Vickery, H. B., J. Biol. Chem., 1931, 98, 113. 
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trypsin, which is insoluble in dilute acids and alkalies, in water and 
in organic solvents, and which on acid hydrolysis, yields such quan- 
tities of histidine, lysine, and arginine, that the molecular ratios 
of these amino acids are respectively approximately as 1:4:12.” 
However, proteins which do not yield approximately such quantities 
of the basic amino acids even though they fulfill the other criteria 
of the definition are not considered by Block? to be true keratins. 
Thus, for example, neurokeratin, which is insoluble in dilute acids 
and alkalies, not digested by pepsin and trypsin, etc., was considered 
not to be a true keratin because it yielded histidine, lysine, and ar- 
ginine in the molecular ratios of 1:2 :2. 

Human skin (cornified epithelium from the sole of the foot and 
scales from patients with exfoliative dermatoses of various kinds) 
was obtained through the kindness of Dr. H. S. Burr of New 
Haven, Dr. H. B. Lewis of Ann Arbor, and Dr. G. M. McKee of 
New York City. The washed skin was extracted with hot alcohol, 
ether, and digested with pepsin-hydrochloric acid. Fourteen gm. 
of the dried skin, after hydrolysis, yielded 6.0% of arginine, 0.82% 
of histidine, 4.3% of lysine, and 3.4% of cystine. The basic 
amino acids were isolated by the silver precipitation method*® and 
cystine was determined colorimetrically.* These results agree re- 
markably well with those reported by Eckstein? who used the Van 
Slyke nitrogen distribution method. 

The molecular ratios of histidine :lysine:arginine in the samples 
of skin analyzed by Eckstein and by ourselves are of the order of 
1 :6:7 and, therefore, the samples of tissue analyzed, although insolu- 
ble and indigestible, are not in strict conformance with the definition 
of true keratins. On the other hand, the sample of epidermal scales 
analyzed by Wilkerson® obtained from a patient suffering from 
dermatitis exfoliativa yielded histidine, lysine, and arginine in the 
molecular ratios of 1:6:15, characterizing this sample of tissue as 
a true keratin. So, it appears possible that the process of keratin- 
ization had been completed in the sample of skin studied by Wilker- 
son, but that these changes were still in progress in the tissues 
analyzed by Eckstein and by ourselves. 


2 Block, R. J., J. Biol. Chem., 1932, 94, 647. 

3 Vickery, H. B., and Block, R. J., J. Biol. Chem., 1931, 93, 105. 

4 Folin, O., and Marenzi, A. D., J. Biol. Chem., 1929, 83, 103. 

5 Eckstein, H. C., (see accompanying paper). 

6 Wilkerson, V. A., J. Biol. Chem., 1934, 107, 377. 

tI am indebted to Dr. H. B. Vickery for advice and for helpful comments 
during the course of this investigation. 
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Excretion of Follicle-Stimulating Hormone in Urine of Mental 
Patients in and Past Menopause.* 


M. M. HARRIS, E. BRAND, L. E. HINSIE, anv R. J. BLOCK. 


From the Departments of Internal Medicine, Chemistry and Clinical Psychiatry, 
N. Y. State Psychiatric Institute and Hospital, New York City. 


In a previous communication’ the daily urinary excretion of 
gonadal stimulating substances was investigated over prolonged 
periods of time in a group of 15 mental. patients and 5 non-psy- 
chiatric subjects. Female patients, in the involutional period, were 
found toexcrete large amounts of follicle-stimulating hormone 
(F.S.H.). However the high level of excretion was not main- 
tained continuously and on some days no hormone appeared to be 
excreted. 

In the present study; the excretion of F.S.H. was investigated in 
a group of 94 psychotic women in and past the menopause (age 
43-108 years). There were 13 patients diagnosed as manic-de- 
pressive psychoses, 8 as involutional melancholia, 17 as psychoses 
with cerebral arteriosclerosis, 39 as paranoid dementia praecox and 
17 patients in other diagnostic categories. Three or 4 non-consec- 
utive 24-hour specimens of urine were collected from each patient. 
Creatinine determinations were carried out on the individual speci- 
mens to ascertain the completeness of the collections. 

A hormone concentrate was prepared from each 24-hour speci- 
men of urine by essentially the same method used in our previous 
study." This concentrate was injected twice daily for 3 days into 
an immature female rat (21-22 days old) from our stock colony. 
On the fifth day the ovaries were removed, weighed and examined. 
The ovaries obtained from at least one of the test periods from each 
patient were sectioned. The patency of the vagina and the uterine 
reaction were noted. 

F.S.H. produces an increase in the weight of the ovaries, which 
increase apparently depends upon the amount of hormone injected. 
Therefore, the amount of hormone present in a 24-hour specimen 
sit MA SOLO a 3 OSES SN ea ae ek 


* Presented at the 91st Annual Meeting of the American Psychiatrie Asso- 
ciation, Washington, D. C., May, 1935. Aided in part by a grant from the 
Thomas W. Salmon Memorial Fund. 

1 Harris, M. M., Brand, E., and Hinsie, L. E., Am. J. Psychiatry, in press. 

t We are indebted to Doctors Merriman and Stein of the Manhattan State 
Hospital and Doctors Blaisdell, Chandler, Munn and Klein of the Rockland State 
Hospital for making patients available to us for this study. 
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of urine was approximated by means of the ovarian weight of the 
experimental animal. The normal weight of a pair of ovaries from 
our 24- to 25-day-old rats is 12 to 16 mg. 

The findings, thus far, of this study, which is still in progress, 
suggest the following: 

(1) Patients with manic depressive psychosis and involutional 
melancholia appear to excrete larger amounts of F.S.H. than those 
suffering from paranoid dementia praecox and psychoses with cere- 
bral arteriosclerosis. The F.S.H. excreted over 24 hours by the 
patients in the first 2 groups produced rat ovaries weighing on the 
average 120 mg., while the hormone excreted by the other groups 
gave ovaries averaging 80 mg. The first 2 groups also seemed to 
show somewhat less variability in their daily hormone excretion. 

(2) There appeared to be a diminished excretion of F.S.H. in 
the paranoid dementia praecox and cerebro-arteriosclerotic patients 
who were beyond the age of 60 years. It is interesting to note, 
however, that a colored patient with senile psychosis and of the 
verified age of 108 years excreted daily relatively large and con- 
stant amounts of F.S.H., the rat ovaries weighing on the average 
120 mg. (Case No. 6). 

(3) The largest excretion of F.S.H. per 24 hours (303 mg. 
ovaries) occurred in a patient (No. 5), age 58 years, with hyper- 
tension and psychosis with cerebral arteriosclerosis. 

(4) Contrary to certain reports in the literature, hypertension 
was not necessarily associated with a high level of hormone excre- 
tion. In fact, some patients with low blood pressure excreted more 
hormone than some of the cases in the hypertensive group. 

(5) A poor state of nutrition, which seldom occurred in our 
patients, did not necessarily result in a low F.S.H. excretion. 
However, 3 dysplastic and markedly obese patients were observed 
to excrete a very small amount of hormone. 
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Effect of Coronary Artery Occlusion on Dog’s Heart with Total 
Coronary Sinus Ligation.* 


LOUIS GROSS anp LESTER BLUM. 
From the Laboratories of the Mount Sinai Hospital, New York City. 


One of us (L.G.)? described 3 vascular mechanisms in the blood 
supply to the human heart which probably serve as compensatory 
means to ward off the results of coronary artery narrowing or 
occlusion. The first and most important of these is a gradual and 
consistent widening of anastomotic channels which occurs with in- 
creasing age. It was shown that many of these anastomotic chan- 
nels are situated in the interventricular septum. The second com- 
pensatory mechanism is the age period development of rami telae 
adiposae, vessels which lie in the epicardial mantle and anastomose 
with the myocardial vascular ramifications on the one hand, and 
with periaortic and peripulmonic vessels on the other. The third 
mechanism is the existence of anastomoses between the myocardial 
and pericardial vascular ramifications and the extracardiac vessels 
(bronchial arteries, arteriae mammariae internae and diaphragm- 
matic vessels). These studies were subsequently confirmed and 
extended by Campbell,? Davis,* Robertson,* Hudson, Moritz and 
Wearn,” and by Gross and Kugel.® 

Recently, “augmentation of these extracardiac anastomoses was 
attempted by Moritz, Hudson and Orgain’ by means of epicardiec- 
tomy (stripping of epicardium) with resulting pericardial adhesions. 
Using this procedure, Beck, Tichy and Moritz* observed that some 
dogs may recover after gradual coronary artery occlusion cover- 
ing a period of 2 years and that no infarctions were produced in the 
hearts. Robertson? produced pericardial adhesions by tying off 


* Aided by grants from the Lucius N. Littauer and Walter W. Naumburg 
Funds. 

1 Gross, Louis, The Blood Supply to the Heart, New York, 1921, Paul B. 
Hoeber. 

2 Campbell, J. S., Quart. J. Med., 1929, 22, 247. 

3 Davis, D. J., Arch. Path. and Lab. Med., 1927, 4, 937. 

4 Robertson, H. F., Am. J. Path., 1930, 6, 209. 

5 Hudson, C. L., Moritz, A. R., and Wearn, J. T., J. Exp. Med., 1932, 56, 919. 

6 Gross, Louis, and Kugel, M. A., Am. Heart J., 1933, 9, 165. 

7 Moritz, A. R., Hudson, C. L., and Orgain, E. S., J. Exp. Med., 1932, 56, 927. 

8 Beck, C. 8., Tichy, V. L., and Moritz, A. R., Proc. Soo. Exp. Bion. AND Mep., 
1935, 32, 759. 

9 Robertson, H. F., Arch. Path., 1934, 18, 575. 
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coronary veins in stages. In many cases such dogs tolerated cor- 
onary occlusion, also produced in stages. If the adhesions were 
separated, however, the dogs died with fresh infarcts. Robertson 
believed that the progressive adhesions supplied nutrition to the 
heart. 

Apart from the fact that these techniques involve extensive oper- 
ative procedures, the question arises as to whether the results ob- 
tained were due to the added vascular supply by way of the peri- 
cardium or to the compensatory vascular dilatation within the 
myocardium made possible by the slow occlusion of the coronary 
arteries. 

The experiments here described indicate a method which appar- 
ently produces a striking increase in the blood supply to the heart 
by means of a simple operative procedure. For certain theoretical 
reasons it was believed that tying off the coronary sinus would 
hasten the physiological age period widening of anastomotic chan- 
nels in the myocardium such as normally occurs in the human heart. 
With this in view, the following experiments were undertaken. 

Under Pernoston or Nembutal anesthesia, the left anterior 
descending coronary branch was divided between ligatures in a 
number of dogs approximately 2 cm. below the aortic ostium of the 
left coronary artery. Of 20 dogs which survived this procedure for 
longer than one hour, 19 presented a large vascular filling defect 
(incomplete filling of the coronary tree) as determined by subse- 
quent injection of the hearts with a barium sulphate suspension in 
gelatine followed by roentgenography.* In 16 of these dogs which 
were sacrificed at intervals varying from 18 hours to 12 weeks, an 
infarct, usually measuring 5x5.5 cm., was observed on the surface 
of the left ventricle. This infarct generally involved a large part of 
the interventricular septum. One dog showed a small infarct meas- 
uring 1x1 cm. The 3 remaining dogs died or were killed within a few 
hours after coronary ligation, a period of time too short to produce 
visible infarction. Apparently, therefore, this procedure produces 
infarction practically invariably in the dog’s heart. This becomes 
grossly visible 18 hours after the occlusion. 

In another group of 41 dogs coronary sinus ligation was per- 
formed. This was followed almost immediately by considerable 
dilatation and widening of existing vascular channels on the surface 
of the heart. A number of these animals were sacrificed for ana- 
tomical studies. Barium sulphate gelatine injection of the coronary 
tree in these hearts showed a conspicuous increase in the extent of 
the vascular bed. In 10 surviving animals the left anterior de- 


1580 BirtH WEIGHT CRITERION OF DWARFISM 


scending coronary branch was subsequently occluded in the manner 
described above. Eight of these animals died or were sacrificed in 
from 18 hours to 4 weeks after the arterial occlusion. The remain- 
ing 2 dogs died in less than 18 hours. These showed neither vas- 
cular filling defect (as determined by the injection technique) nor 
visible infarction. Of the 8 animals which died or were sacrificed 
18 hours to 4 weeks after the arterial occlusion, 7 showed no vas- 
cular filling defect and 5 showed no infarction. The eighth animal 
showed a small vascular filling defect and infarction; another of the 
8 animals showed a small infarct and one showed a myocardial 
hemorrhage. Apparently, therefore, in the majority of instances 
preliminary coronary sinus ligation prevents the appearance of 
infarction following acute occlusion of the left anterior descending 
coronary branch, and materially reduces the size of the infarct in 
others. 

The operative mortality (within 48 hours after coronary sinus 
ligation) was 44% during our earlier experiences. This dropped 
to 20% in the last 10 dogs. Subsequent reports will deal with the 
technique employed and with certain characteristic electrocardio- 
graphic and other changes which follow these operative procedures. 

It is hoped to apply this procedure to the human heart in order 
to increase the vascular tree. 


8186 C 
Birth Weight Criterion of Dwarfism in the Rabbit. 


PAULD. ROSAHN anp HARRY S. N. GREENE. 


From the Laboratories of the Rockefeller Institute for Medical Research. 


The procedure practiced in this laboratory with reference to 
birth weight determinations is as follows: Each morning rabbits 
born during the previous 24-hour period are identified by color 
markings or toe amputations and weighed to the nearest gram on a 
balance calibrated in one gram intervals. The average elapsed time 
from birth to weighing is 12 hours, the mid-point of the 24-hour 
interval between determinations. It is apparent that this routine 
introduces an error which is dependent on the amount of nourish- 
ment which each individual in the litter has obtained between birth 
and the determination, since the female rabbit suckles her young 
immediately following parturition. This error will vary with the 
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length of the interval between birth and the weight determination, 
and also with the number in the litter and the relative strength or 
weakness of each animal in it. The weaklings are frequently over- 
powered by their stronger sibs in the struggle for nourishment, and, 
moreover, the doe sometimes disregards her weaker offspring and 
refuses to nurse them. As a result, the weights recorded may de- 
viate from the actual birth weights in a positive or negative direc- 
tion, according to the relative strength or weakness of the animals 
comprising the litter. 

The comparatively frequent birth of extremely small indi- 
viduals in our colony has emphasized the desirability of ascertain- 
ing to what extent adverse conditions effective after birth could 
account for these dwarf-like animals, and also to establish quanti- 
tative criteria for the diagnosis of dwarfism in the rabbit. For 
this purpose an analysis was made of the variability in the birth 
weights of 565 individuals in 103 litters selected at random from 
the mating records of normal hybrid animals during 1933-1935. In 
all cases routine birth weight determinations were employed. The 
weight of each animal was expressed in terms of a percentage of 
the weight of the heaviest litter-mate. This procedure eliminates 
the variation due to differences in the absolute weights of animals 
of different litters since all observations are given a relative value. 
It is obvious also that the use of this method presupposes the pres- 
ence of at least 2 animals in each litter. The resulting percentage 
values were grouped in classes in descending order of magnitude, 
and the frequencies in each class are shown in Table I and Fig. 

TABLE I. 


Frequency Distribution of Animals Comprising Normal and Dwarf Litters. Weight 
of Each Individual Expressed as a Percentage of the Weight of the Heaviest 


Littermate. 
100- 90.0- 980.0- 70.0- 60.0- 50.0- 40.0- 30.0- 
Group 90.1% 80.1% 70.1% 60.1% 50.1% 40.1% 30.1% 20.1% Total 
Normal 283 154 87 27 10 3 ab 8 565 
Dwarf 189 98 42 12 of 42 81 ales 488 
Total 472 252 129 39 if 45 82 Gi 1053 


1. It is seen that the frequencies describe a fairly orderly decrease 
from the highest number in the 100-90.1% class to the lowest in the 
40.0-30.1% class. Birth weights exceeding 50.0% of the weight of 
the heaviest littermate were noted in 561 or 99.3% of the 565 
animals. A review of the ancestry of the 4 animals whose weights 
fell below the 50.1% class, in each case showed related litters con- 
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Percentage of 
heaviest litter mates weight 
Fie. 1. 
Frequency distribution of animals comprising normal and dwarf litters. 
Weight of each individual expressed as a percentage of the weight of the heaviest 
littermate. 


taining similar small animals, and on this basis these 4 should 
probably besexcluded from the normal group. The results of this 
analysis indicate that any adverse nutritive conditions which might 
be effective between birth and weighing are not responsible for ani- 
mals whose weights are less than 50.1% of the weight of their 
heaviest littermate» 

In connection with studies on a lethal dwarf mutation in the rab- 
bit,* a similar analysis was made of the variability in the birth 
weights of individuals in litters containing unusually small, deli- 
cately formed living but nonviable young derived from known 
transmitters of the abnormality. The results are shown in Table I 
and Fig. 1. Here again, the frequencies in the different classes 
describe an orderly decrease from the 100-90.1% to the 60.0- 
50.1% class. The incidence in the succeeding groups differs 
radically from the previously described normal findings, as shown by 
the sharp rise to a high point in the 40.0-30.1% class followed by 
a precipitous fall in the 30.0-20.1% grouping. Of the 488 young, 
348 or 71.3% had birth weights amounting to more than 50.0% 


1 Greene, H. S. N., Hu, C. K., and Brown, W. H., Science, 1934, 79, 487. 
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of that of their heaviest littermate, and this is significantly fewer 
than the comparative figure for the normal group (n= 1, y= 
172.3). Of great interest is the fact that the frequencies for the 
normal and dwarf litters describe significantly identical trends from 
the 100-90.1% to the 60.0-50.1% class (n= 4, y? = 6.0), indi- 
cating that the factors influencing variability between these ex- 
tremes are operative with equal effectiveness on both groups. 

Conclusions. When the birth weight of a rabbit as determined 
by the routine procedure described is less than 50.1% of the weight 
of his heaviest littermate, a diagnosis of dwarfism is warranted. The 
birth weights of unusually small, nonviable animals derived from 
known transmitters of the abnormality fall below the 50.1% class, 
and these animals are, therefore, genetically true dwarfs in the sense 
that their abnormally low weights cannot be ascribed to environ- 
mental and nutritive factors operating in the interval between birth 
and the weight determination. 
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Effect of Various Corticoadrenal Extracts on Diphtheria Toxin 
In Vivo and In Vitro.* 


RAYMUND L. ZWEMER anp CLAUS W. JUNGEBLUT. 


From the Departments of Anatomy and Bacteriology, College of Physicians and 
Surgeons, Columbia University. 


This paper deals with the ability of various adrenal cortex ex- 
tracts to raise the resistance of normal guinea pigs to injections of 
diphtheria toxin, and to inactivate the toxin im wtro. It is part of 
a research program’ directed toward an understanding of the mech- 
anism of natural resistance, and is an attempt to determine whether 
the adrenal cortex resistance factor can be isolated by the same 
chemical procedures used in extracting the vital hormone. 

The 5 methods of corticoadrenal lipoid fractionation used are 
very briefly indicated on an accompanying composite chart (Table 
I). They have been studied by one of us (R.L.Z.) for a number 
of years and most of the essential principles have been reported by 


* Part of the expenses of this paper were defrayed by a grant from the Rocke- 


feller Foundation. 
1Jungeblut, C. W., and Zwemer, R. L., Proc. Soc, Exp. Bro. anp Merp., 


1935, 32, 1229. 
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TABLE I. 
ADRENAL EXTRACT FRACTIONATION.t+ 

Five procedures are shown, the essential principles of which haye been used by 
a number of authors2-8 in preparing corticoadrenal extracts. The finely ground 
fresh adrenal glands are simultaneously extracted with benzene (80°-82°) and 
dehydrated with anhydrous sodium sulphate. The benzene solution is then con- 
centrated to a thick oil. Details concerning the various steps are to be reported 
elsewhere. 


1 Total Lipoids I 


Acetone 


soluble 3 
(concentrated 
to orange oil 


insoluble 


oil 2 Benzene II 


(benzene solution 

43 shaken with water 
or dilute acid and 

the resultant emulsion 


Absolute Alcohol 


soluble 5 


insoluble. is cracked) 
oil 4 
as Benzene ' Water 
‘ soluble IIa , soluble IIb, 
insoluble SOLUULO NTE Tcl ee ara 
ofl 6 
Either of these aqueous soluti 

Boxed fractions contain are repeatedly extracted with ae 
more of the vital hormone, benzene 


cortin, than unboxed 
fractions. 
aqueous 


residue 8 9 Benzene III 


evaporated 
over water 


workers on adrenal cortex extracts.”* In addition to our own prep- 


arations, we used Eschatin (Parke, Davis & Co.) and 2 batches of 
corticoadrenal hormone kindly given us by Dr. Pfiffner of the De- 
partment of*Biochemistry. One of his extracts had 100 dog units’ 
and the other 40 dog units per cc. 

The diphtheria toxin employed was from one batch of stabilized 
filtrate containing-from 400-450 m.l.d. per cc., so that 1 cc. of a 
1/200 dilution inclided at least 2 minimal lethal doses. 

Over 150 guinea pigs were used as indicated in the tables and in 
the description of our results. Since many of the control animals 
accompanied the individual experiments with both corticoadrenal 


+ Many of these fractions were prepared in the Department of Anatomy by 
Messrs. L. Schwartz and Wm. Parsons during their work on another problem. 

2 Hartman, F. A., and Brownell, K. A., Am. J. Physiol., 1930, 95, 670. 

3 Swingle, W. W., and Pfiffner, J. J.. Am. J. Physiol., 1931, 96, 165. 

4 Zwemer, R. L., Agate, F. J., Jr., and Schroeder, H. A., Proc. Soc. Exp. Brow. 
AND Mep., 1931, 28, 721. 

5 Kutz, R. L., Proc. Soc. Exp. Bion. AND MEp., 1931, 29, 91. 

6 Grollman, A., and Firor, W. M., J. Biol. Chem., 1933, 100, 429. 

7 Pfiffner, J. J.. Vars, H. M., and Taylor, A. R., J. Biol. Chem., 1934, 106, 625. 

8 Pfiffner, J. J.. and Vars, H. M., J. Biol. Chem., 1934, 106, 645. 

9 Harrop, G. H., Pfiffner, J. J., Weinstein, A., and Swingle, W. W., Proc. Soc. 
Exp. Bio. AND MED., 1932, 29, 449. 
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extracts and vitamin C, some of them were listed individually in 
the previous paper of this series.‘ In the present paper they are 
given in the first lines of Tables II, III and IV. 

Intracutaneous tests with 1/50, 1/100, 1/200 and 1/500 m.l.d. of 
diphtheria toxin were made on 46 light colored, 350 gm. guinea pigs. 
Certain fractions of adrenal cortex extract, when given in various 


TABLE II. 
0 = negative 3) ==) red" (2) x12) em:) 
1 = very slight red (1 x 1 em.) 4 — moderate necrosis 
2 = slight red (14% x 1% em.) 5 = heavy necrosis 

¢@ — faded 


Effect of Single Injections of Adrenal Cortex Extracts on Reaction of Normal 
Guinea Pigs to Small Intracutaneous Doses of Diphtheria Toxin. 
(Corticoadrenal extracts were given 24 hours before toxin injections.) 


Guinea Amount Reaction after 24 hours Reaction after 72 hours 
pig Extract given 1/50 1/100 1/200 1/500 1/50 1/100 1/200 1/500 
No. fraction ce. MLD MLD MLD MLD MLD MLD MILD MLD 
Control average 
(16 animals) 3 3 2 2 5 4 3 2 
efi i 1 2 2 2 2 5 55) 4 2 
2 3 2 0 0 0 0 ) 4 2 2 
S 3 2 0 0 0 0 5 3 2 il 
4 3 2 0 0 0 0 5 5 2; 2 
5 3 2 1 1 al il 5 4 iff il 
6 5 2 1 1 il 1 5 4 2 1 
7 eo 2 2 2 1 0 5 5 1 0 
8 3 i a 0 0 0 5 5 4 2 
9 3 1 1 1 1 il 4 3 2 my) 
10 3 1 2, 2 2 cl 4 3 2 2 
shal: 3 i 3 3 3 2 5 4 4 2 
ab 5 1 0 0 0 0 3 3 3 3 
13 5 1 0 0 0 0 4 4 4 2 
14 5 1 3 2 2 2 4 2 3 2 
15 5 0.5 1 il al 0 ob g g 0 
16 5 0.5 3 2 2 ey 4 4 3 2 
Abid Hi 3 il aL 0 0 4 4 Pi 2 
18 7 2 2 2 1 1 3 3 1 @ 
19 7 A 2 1 al 1 4 4 3 2; 
20 9 0.5 il 1 i 0 4 3 $ 
21 9 0.25 2 2 1 0 5 4 3 2 
29 Ila 2 2 2; 2 5 5) 4 1 
23 Ila il 3 3 2 2 5 4 2 2 
24 IIa 0.5 oF i a 0 i5) 4 4 2 
25 2 il 3 3 2 2 5 3 2 il 
26 4 2 2 i 1 1 4 3 2 6 
27 4 1 2 2 1 0 5 4 4 3 
28 4 al 3 3 2 2 5 4 4 2) 
29 6 ay 3 3 3 3 5) 5 D 3 
30 8 1 3 2 2 2 5 4 3 2 


Compare fractions 2 and 3; 4 and 5; 6 and 7; 8 and 9 for relative activity. 
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doses (depending upon their toxicity ) 24 hours before toxin, dimin- 
ished or prevented the characteristic skin reactions (Table I). 
Results with other fractions did not differ greatly from those ob- 
served in the 16 controls. 

By comparing the extract fraction numbers in Tables I and II it 
can be seen that the toxin-inhibitory fractions are those possessing 
relatively larger amounts of cortin, the vital hormone of the adrenal 
cortex. They were administered both as oils and also as emulsions 
in water. The lack of protection shown by non-hormonal phospho- 
lipin or sterol fractions argues against neutralization of toxin by 
adsorption onto the surface of lipoid droplets. 

Another control substance used, 7. e., olive oil, proved to have 
some anti-diphtheritic properties. This observation confirmed some 
recent work’® ** and seemed to favor the possibility of lipoid ad- 
sorption. However, naturally occurring, neutral fatty oils have a 
small amount of other lipoids mixed with them. Upon extraction 
with cold absolute ethyl alcohol these proved to have enhanced 
anti-diphtheritic properties, whereas, the large alcohol-insoluble 
fraction of olive oil was no longer effective. This is in harmony 
with a recent report’’ which states that crude lipoids on purification 
lose their power of assisting tissue immune reactions. Our ob- 
servation may help to explain the variable results obtained when 
toxins are inactivated by admixture with lipoid emulsions. 

The cell protective action of our aqueous corticoadrenal hormone 
preparations is supported by 6 experiments with Pfiffner’s extract 
and Eschatin. These were apparently more effective when given 
4 to 8 hours before the injection of the toxin. Since the time nec- 
essary for absorption into the body differs among the various 
oily and aqueous fractions used, it will obviously require a large 
number of tests with graded doses and time intervals for an exact 
comparison of relative potencies. 

The negative skin reaction does not seem to be due to the pos- 
sible presence of vitamin C in our extracts, since it requires 50 mg. 
to 100 mg. of cevitamic acid per day for 6 days’ to bring about a 
comparable effect. However, the possibility of a synergistic action 
between cortin and Vitamin C has to be kept in mind. 

In vitro tests. Sixty-three normal 250 gm. guinea pigs were in- 
jected subcutaneously with 2 m.l.d. of diphtheria toxin. The 24 
control animals died within 72 hours. The 39 test animals received 

10 Walsh, V. G., and Frazer, A. C., Brit. Med. J., 1934, 1, 424, 557. 


11 Myers, G. N., Brit. Med. J., 1934, 1, 945. 
12 Hanger, F. M., J. Clin. Invest., 1934, 18, 692. 
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1 cc. of toxin (2 mld.) which had been mixed with 1 cc. of an 

adrenal extract fraction. The mixture had been allowed to stand at 

room temperature for % hour. More than 35% of the 28 guinea 

pigs receiving mixtures which contained cortin survived the test 

(Table IIT). Another 25% showed prolongation over the control 
TABLE III. 

Effect of 2 MLD of Diphtheria Toxin on 63 Normal 250 gm. Guinea Pigs, Alone 


and After Mixing with 1 ee. of Various Hormonal and Non-hormonal Fractions 
of Corticoadrenal Extracts. 


No. of guinea Died with- Lived 
pigs Type of treatment in72hr. 4-9days Survived 
%o % %o 
24 Controls 100 0 0 
1k Non-hormonal fractions (2, 4, 6, 8, IIa) 82 9 5 
18 A. C. hormone fractions (1, 3, 5, 7,9) 45 22 33 
10 Pfiffner A. C. hormone extract 30 30 40 


These results have been condensed for clarity in presentation. Some of our 
fractions and Pfiffner’s extract were found to be effective when the amount used 
was the equivalent of 1 gm. of beef adrenal or 2.5 dog units. 
period. Very potent hormone gave a better average than that shown, 
but we have included all animals used to determine the least amount 
that would inactivate 2 m.].d. of toxin. This was found to be roughly 
equivalent to 1 gm. of beef adrenal. Eleven animals receiving non- 
hormonal fractions did not differ greatly from the controls. These 
results confirm previous in vitro studies*® and favor the view that 
cell protective activity accompanies cortin in its chemical isolation. 

Titration against 2 ml.d. in vivo. Forty-five guinea pigs weigh- 
ing 250 gm. were inoculated subcutaneously with 2 m.l.d. of diph- 
theria toxin, and corticoadrenal extract was injected intramuscu- 
larly (Table IV). From 100 to 200 times as many gram equiva- 

TABLE IV. 
Estimation of Beef Adrenal Gram Equivalent in Active Corticoadrenal Extracts 


Necessary to Counteract in Vivo the Effect of 2 MLD of Diphtheria Toxin on 
Normal 250 gm. Guinea Pigs. 


No. of guinea Died with- Lived 
pigs Treatment in72hr. 4-9days Survived 
%o %o %o 
24 Controlst 100 0 0 
29 A.C. extract 1 to —9 gm. 93 7 0 
10 IRSA B A 4 LOTS? 199 57? 80 20 0 
6 A Oran LOO) 27-2008 7? 50 0 50 


t Same controls as in Table III. 


lents seem to be necessary in order to obtain survival of the animal 
under such conditions than is required for inactivation of the toxin 


13 Jungeblut, C. W., Meyer, K., and Engle, E. T., J. Immunol., 1934, 27, 43. 
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by direct contact with the hormone. Even with the most concen- 
trated preparations only 50% of the animals survived. Weaker 
preparations sometimes delayed death for several days but in most 
cases were without effect. 

These experiments indicate that extraction methods yielding the 
resistance promoting factor of the adrenal cortex parallel those 
used for the isolation of the vital hormone. Both end products are 
similar in certain of their chemical and physical properties. It 
would not be wise to speculate as to their identity, since even very 
potent adrenal cortex extracts contain several chemical entities.** 

We do not believe that our active fractions contain a specific 
antitoxic substance, but rather a hormone which perhaps acts in a 
catalytic manner to decrease the permeability of cells to toxin. Best 
results are obtained when the maximal amount of hormone is in or 
available to the cells at the time of greatest demand. Coca, Russell 
and Baughman’® felt that the natural resistance of the rat to diph- 
theria toxin was due to a property of its cells which prevented toxin 
from entering or becoming attached to them. This property dimin- 
ishes after adrenalectomy. 

Our work shows that injections of adrenal cortex extract give 
normal guinea pigs an increased cell resistance to toxin for one or 2 
days. By the third day the toxin generally produces the character- 
istic necrosis. In some cases the potency of the adrenal cortex 
fraction was evidently so high that destruction of cells by toxin was 
negligible. Meanwhile other body mechanisms had probably either 
neutralized or otherwise disposed of the toxin. It must be noted 
that in the present experiments only single injections of extract were 
given. In counteracting the effects of other toxins’® it was found 
that repeated daily doses were more effective. 

" 14 Wintersteiner, O., and Pfiffner, J. J., J. Biol. Chem., 1935, 109, ©. 


15 Coca, A. F., Russell, E. F., and Baughman, W. H., J. Immunol., 1921, 6, 387. 
16 Zwemer, R. L., and Spence, M. J., in preparation. 
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Gonadotropic Substance from Teratoma of the Testis. 


S. C. FREED anp A. COPPOCK.* (Introduced by Samuel Soskin.) 


From the Department of Metabolism and Endocrinology, and the Department of 
Pathology, Michael Reese Hospital. 


The demonstration of an increased excretion of gonadotropic 
hormone in the urine of patients with teratoma testis was made by 
Zondek.* He found that this hormone stimulated chiefly the fol- 
licles in the ovaries of rats and mice, although slight luteinization 
did occur at high dosages. He, therefore, concluded that it was 
identical with ‘“Prolan A” in contradistinction to ““Prolan B”, the 
luteinizing hormone of pregnancy urine. Ferguson’ recently re- 
ported 117 cases of teratoma testis with positive Ascheim-Zondek 
tests due to “Prolan A”. On the other hand, Fluhman*® and Ham- 
burger* both found that in their cases of teratoma testis the hor- 
mone was similar to that occurring in pregnancy urine. Fluhman 
substantiated this conclusion on evidence of its ineffectiveness in 
hypophysectomized rats and on the results of his 5-10-day test. 

Evans” findings on a case of teratoma testis resembled those 
obtained with pregnancy urine in that his tests showed synergism 
with a pituitary extract. His material, however, resembled pituitary 
hormone in its unlimited effect on ovarian growth, confined to fol- 
licular stimulation. In a case studied by Main and Leonard® the 
pure follicular response was also obtained, but the hormone resem- 
bled that of pregnancy urine in its limited effect on ovarian weight 
with unlimited dosage. 

We have had occasion to examine the urine of a case of tera- 
toma testis with metastases. The presence of chorionepithelioma- 
tous tissue was not mentioned in the biopsy report. The Ascheim- 
Zondek test assayed 10,000 rat units per liter. The ovaries of ani- 
mals autopsied 96 hours after starting injections showed an appar- 
ent “Prolan A” reaction. The ovaries were white with several 


* We wish to thank Dr. Samuel Soskin for aid and direction. 

1 Zondek, B., Die Hormone des ovariums und des Hypophysenvorderlappens, 
Springer, Berlin, 1931. 

2 Ferguson, R. S., J. A. M. A., 1933, 101, 1933. 

3 Fluhman, C. F., Am. J. Obs. and Gyn., 1934, 28, 668. 

4 Hamburger, C., Studies on Gonadotropic Hormones, Copenhagen, 1933, Levin 
and Munksgaard. 

5 Evans, H. M., et al., Proc. Soc. Exp. Brot. AND Mep., 1933, 31, 21. 

6 Main, R. J., and Leonard, S. L., Hndo., 1934, 18, 629. 
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large clear follicles presenting themselves. On the microscopic ex- 
amination of these ovaries, however, we were surprised to find only 
a slight difference from those treated with pregnancy urine, a 
“Prolan B” reaction. The structures which upon gross examination 
appeared to be follicles were, in reality, lutein cysts. There were 
also medium sized corpora lutea and thecal luteinization about the 
smaller follicles. We were impressed also with the tendency of our 
teratoma urine to form even more numerous lutein cysts than are 
found after the administration of pregnancy urine. A closer ex- 
amination disclosed that the corpora were practically avascular, the 
cells were tightly packed with very few intervening capillaries, in 
contrast with the corpora formed by pregnancy urine where almost 
every cell is in contact with a capillary. This poor blood supply ex- 
plained the white appearance of the ovary and the lack of the pink 
or reddish corpora one finds on gross examination of the ovaries 
after pregnancy urine injections in rats. 

When this same urine was tested on guinea pigs, a massive thecal 
luteinization resulted, which was similar in all respects to that ob- 
tained with pregnancy urine.” ° 

In addition to its modified luteinizing effect in rats, our material 
resembled pregnancy urine in that it gave a limited ovarian response 
with increasing dosage, 150 units having no greater effect than 30 
units. Furthermore, with the simultaneous injection of a pituitary 
extract rich in the synergist, we were able to demonstrate a marked 
augmentation in ovarian weight. 

The urine from our case differed from pregnancy urine in that 
the uteri of the test rats were pale, heavy-walled with small lumina, 
in contrast to the hyperemic, fluid-distended uteri of rats injected 
with pregnancy urine. 

Summary. The investigation of the urine obtained from a case 
of teratoma testis has yielded results similar to those obtained with 
pregnancy urine, except for the avascular corpora lutea, more 
numerous lutein cysts in the ovary, and a distinctly different uter- 
ine appearance. These differences from the typical pregnancy urine 
effect produce a gross appearance which may be mistaken for a 
“Prolan A” reaction. Consistent recourse to histologic examination 
may reveal more cases similar to our own, than is indicated by a 
perusal of the literature. 

Granting the above possibility of error, it still seems necessary to 
explain the divergence of the results of various workers on the basis 

7 Loeb, L., Endo., 1932, 16, 129. 

8 King, A. G., Proc. Soc. Exp. Bion. anD Mep., 1933, 80, 1182. 
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of the occurrence of more than one kind of hormone elaborated 
by the teratoma testis. 


Sté9 P 


Effects on Vascular-Renal System of Posterior Pituitary Extract 
Administered During Pregnancy. 


WILLIAM J. DIECKMANN anp HERBERT L. MICHEL. 


From the Department of Obstetrics and Gynecology, the University of Chicago, 
and the Chicago Lying-in. Hospital. 


The parenteral or intranasal administration of extracts of the 
posterior lobe and pars intermedia of the pituitary body produces a 
decrease in the volume of the urine, an increase in the concentration 
of the urinary chloride, and a slight, if any, rise in the blood pres- 
sure.* The duration of these changes varies with the amount of 
the extract, but the magnitude of the response seems to bear no 
relation to the size of the dose. 

Kamm and his coworkers” * have obtained two fractions from 
an extract of the posterior lobe of the pituitary gland—pitressin and 
pitocin. Pitressin contains the pressor and antidiuretic components, 
and its action is similar to the whole extract. Pitocin contains the 
oxytocic principle. 

Shortly after the isolation of pitressin and pitocin, Ward, Lyon 
and Bemis* compared the action of these substances with pituitrin 
on pregnant women. They stated that pitressin and pituitrin pro- 
duced an increase in the systolic blood pressure of 17 and 10 mm., 
respectively, which lasted for fifteen minutes. Pitocin caused an 
increase of only 5 mm., returning to normal in 5 minutes. Unfor- 
tunately, no attention was devoted to the water balance and the 
study of the blood pressure changes was inadequate. 

Chipman,® Dieckmann, and undoubtedly other obstetricians have 
stated that the use of pituitrin to induce labor in pre-eclamptic pa- 
tients has occasionally seemed to initiate the onset of convulsions. 
Convulsions and coma, of course, occur most frequently during 


1Stehle, R., Am. J. Physiol., 1927, 79, 289. 

2Kamm, O., Aldrich, T., Grote, I., Rowe, L., and Bugbee, E., J. Am. Chem. 
Soc., 1928, 50, 573. 

3 Bugbee, E., and Simond, A., Am. J. Physiol., 1928, 86, 171. 

4 Ward, G., Lyon, E., and Bemis, G., Am. J. Obst. and Gynec., 1928, 16, 655. 

5 Chipman, cited by Ward et al. 
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labor, and the irritating effect of the uterine contractions may have 
produced the fits rather than the pressor and antidiuretic parts of 
pituitrin. An oliguria or anuria is one of the dominant signs of 
eclampsia and pre-eclampsia. We have noted that the oliguria is 
even more marked in severe and acute toxemic patients during labor 
and believe this disturbance in water balance might be the cause of 
the high incidence of intrapartum eclampsia. 

Method of Study. Retention catheters were inserted into the 
bladders of pregnant, parturient and puerperal women, and the urine 
collected hourly. Water in amounts of 150 to 250 cc. was given 
each hour. After a satisfactory volume of urine had been 
obtained, one-half to two minims of pituitrin were injected subcu- 
taneously in the pregnant patients, and intravenously in those in 
the puerperium. Illustrative data are given in Table I. 


TABLE I. 
Hourly Urine Output Hourly Urine Output Rise in Systolic 
Before Pituitary Extract After Pituitary Extract Blood Pressure 
2 1 1 2 3 4 
Normal Pregnancy 
165 120 30 30 12 
219 210 110 70 16 
204 300 50 26 39 304 20 
125 190 75 55 20 
54 65 10 10 10 0 17 
Toxemia of Pregnancy 
30 16 10 1 75 60 
240 PS5 45 55 75 
240 240 100 90 60 
75 80 25 5 0 0 60 
200 195 3 30 0 500 48 
60 150 25 30 20 10 50 
Aly 18 0 0 0 10 80 


Ten normal pregnant and 21 toxemic patients have been studied 
to date. In the normal pregnant patients there is a very definite 
decrease in the volume of the urine and an increase in the chloride 
concentration, as is reported for non-pregnant individuals. In the 
toxemic patients, especially those diagnosed as pre-eclamptics, there 
is a very abrupt and marked increase in the systolic, as well as the 
diastolic, blood pressure, and a more marked decrease in the volume 
of urine. In one patient the oliguria was so marked that an acute 
pulmonary edema resulted. In another the pressor response was 
marked and may have been the cause of a partial premature separa- 
tion of the placenta. 

Summary. The volume of urine, providing the fluid intake is 
adequate, is not diminished during labor in normal pregnant women. 
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It is, however, decreased in pre-eclampsia or eclampsia, and the 
forcing of fluids may produce undesirable systemic symptoms and 
signs. 

The parenteral injection of extracts of the posterior lobe of the 
pituitary gland produced the following changes: 1. A decrease in 
the volume of urine, an increase in the chloride concentration, and 
an average rise in the systolic blood pressure of 15 mm. Hg. in nor- 
mal pregnant, parturient or puerperal women. 2. A markedly de- 
creased volume of urine, an increase in the chloride concentration, 
and an average rise in the systolic blood pressure of 49 mm. Hg. in 
pre-eciamptic patients. 
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Effect on Blood Pressure of Sudden Release of Intestinal Distention. 


IAN AIRD.* (Introduced by E, A. Graham.) 


From the Department of Surgery, Washington University School of Medicine, and 
Barnes Hospital, St. Louis. 


A study has been made of the effect of changes in intestinal dis- 
tention upon the blood pressure of a dog whose vagosympathetic 
trunks are divided and common carotid arteries ligated on both 
sides of the neck, and whose splanchnic nerves are divided. The 
blood pressure in such an animal would be expected to vary inversely 
with the degree of splanchnic congestion induced by the distention 
of the gut. The only factor difficult to control in such an animal 
is the contractility of the intestinal muscle, which in responding to a 
rise in intra-intestinal pressure may contract tightly, rendering the 
intestine anemic, and, by the consequent increase in peripheral re- 
sistance to the blood flow, causing a rise in blood pressure. This 
pressor effect obtained in 5 dogs in which the whole small intestine, 
ligated at both ends as a closed loop, was distended with air. In 
5 dogs and 3 cats, however, the intestine remained passive under dis- 
tention, and became distinctly cyanosed at an air pressure of 60-90 
mm. of mercury, and the blood pressure of these animals exhibited 
at once a sharp fall of from 20-90 mm. of mercury within half a 
minute. Release of this intestinal distention after a period of from 
5 minutes to 7 hours was followed by a return of the color of the 


* Rockefeller Traveling Fellow from the University of Edinburgh. 
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bowel to normal, and by a rapid rise of blood pressure to its original 
level or beyond it. 

In a further series of 5 dogs, prepared in the same way, the dis- 
tention was maintained from 6-18 hours. Release of the distention 
was again followed by return of the bowel to a normal color, but 
in 3 animals, instead of the rise in blood pressure which occurred 
in the previous series, a sharp fall was observed. In one of these 5 
dogs indeed the blood pressure, perfectly stable before release of 
the distention, fell progressively after release till the animal’s death 
71% minutes later. 

In 2 other animals distended for more than 18 hours, and in one 
animal distended for only 12 hours, the bowel failed to resume its 
normal color after collapsing and remained cyanosed. In these 
dogs there was no alteration in the blood pressure. The bowel was 
obviously devitalized and thrombosis of the vessels in its wall prob- 
ably prevented the return of venous blood from the area of splanch- 
nic congestion to the general circulation. 

The unexpected fall in blood pressure on relief of an intestinal 
distention of 6-18 hours’ duration strongly suggested the diffusion 
of a depressor substance from the lumen or from the tissue spaces 
of the bowel wall into the stagnating blood of the congested intes- 
tinal capillary bed, and the return of that substance after deflation 
with the portal blood to the general circulation, to exercise then its 
depressor effect. An investigation of this depressor was, therefore, 
commenced. It-was first determined that normal dog portal plasma 
had no depressor effect. In 2 animals the portal vein was drained 
immediately after release of a 16-hour distention at a pressure of 
80 mm. of mercury. The portal plasma of both these animals ex- 
ercised a depressor efféct upon the blood pressure of the intact dog. 
The depressor activity of the plasma was lost by dialysis through 
a celloidin membrane. Precipitation of the proteins of the plasma 
was performed by adding trichloracetic acid to a concentration of 
10%, and the filtrate freed of trichloracetic acid by repeated ether 
extraction in a separating funnel. The protein-free filtrate so ob- 
tained had a depressor effect on the blood pressure of a dog in a 
dose comparable to 3 cc. of the active plasma. A similar protein- 
free filtrate of portal plasma from a normal dog was inactive. The 
protein-free filtrate failed to activate, as histamine would activate, 
the virgin guinea pig uterus or the isolated cat jejunum—its action 
on the rabbit’s blood pressure and circulation have not yet been 
determined, but intraperitoneal injection in the young guinea pig 
was not followed by death, or by obvious respiratory difficulty. The 
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filtrate had no action on frog rectus abdominis or on eserinized 
leech muscle, both of which contract with acetylcholine. The filtrate 
had no effect upon isolated rabbit intestine, which is depressed by 
adenosine and stimulated by the “substance P” of Euler and Gad- 
dum. The diffusible depressor substance apparently present in the 
portal blood after release of an intestinal distention of 12-18 hours’ 
duration thus remains unidentified. 
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Species-Specificity in Production of Anti-Gonadotropic 
Substances. * 


Cc. F. FLUHMANN. 


From the Department of Obstetrics and Gynecology, Stanford University School 
of Medicine. 


The work of Collip and his collaborators’ has shown that the 
prolonged daily administration of gonadotropic extracts to rats 
leads to the production of substances which can inhibit the action 
of such hormones. The present study was conducted to determine 
if an “anti-hormone”’ developing from the injection of an extract 
made from the pituitary glands of one species is effective against an 
extract prepared from the hypophysis of another species. 

A series of 39 female rats, age 21 to 23 days at the beginning of 
the experiment, was injected daily with a weak dose of a gonado- 
tropic extract prepared from human pituitary glands in the man- 
ner described previously.” In 5 days the ovaries had increased 50% 
in weight and showed developing graafian follicles and corpora 
lutea. The ovaries of the rats sacrificed in 30 days gave an 86% 
increase in weight, but in 60 days they were equal to those of the 
controls, and in 90 and 119 days they weighed slightly less than 
those of controls of the same age. 

The blood serum of the rats sacrificed in 90 and 119 days was 
examined for the presence of “‘anti-hormones” according to the 
method used by Collip and Anderson*® in testing for an anti-thyro- 
tropic hormone. 

* Supported in part by the Rockefeller Fluid Research Fund of Stanford Uni- 


versity School of Medicine. 
1 Collip,.J. B., J. Mt. Sinai Hosp., 1934, 1, 28. 
2 Fluhmann, C. F., Proc. Soc. Exp. Bion. AnD Mep., 1932, 29, 1193. 
3 Collip, J. B., and Anderson, E. M., Lancet, 1934, p. 76. 
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A mixture of equal amounts of a human pituitary gland extract 
and serum from the injected rats failed to produce any increase in 
ovarian weight and no histologic changes when given twice daily for 
4 days to 4 immature rats. However, the same extract mixed with 
serum from normal animals produced an average of 618% increase 
in weight when given in the same manner to 3 immature rats. It 
was apparent that the injected rats had developed the power of 
inhibiting gonadotropic extracts prepared from human pituitary 
gland material. 

The serum from the injected rats also had ‘“‘anti-hormone” prop- 
erties against gonadotropic extracts made from the blood of preg- 
nant women. A mixture of serum from the treated rats and a 
human pregnancy blood extract failed to induce any histologic 
change and no increase in weight in the ovaries of 4 immature rats 
injected as before. The control series of 4 immature rats, when 
given a mixture of the same extract and serum from normal rats, 
showed a 190% increase in ovarian weight and the presence of 
developing follicles, corpora lutea, and lutein cysts. 

On the other hand, the serum of the treated rats was ineffective 
in inhibiting gonadotropic extracts made from sheep pituitary 
glands. A mixture of serum from the rats given human pituitary 
extract for 119 days and a sheep pituitary gland preparation pro- 
duced extensive histologic changes and an average increase in 
ovarian weight of 210% in the ovaries of 5 immature rats. In the 
same way, a mfxture of the same sheep extract and serum from nor- 
mal rats produced an average increase in ovarian weight of 300% in 
5 immature rats. 

It seems, therefore, that there is a definite species-specificity in 
the development of “anti-hormone” properties in the blood of rats 
injected for long periods of time with pituitary gonadotropic prep- 
arations. 
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Relation of Potency of Anterior Pituitary-Like Hormone to 
Hydrogen ion Concentration. 


C. A. ELDEN anp MARVEL-DARE FELLOWS. (Introduced by J. R. Murlin.) 


From the Department of Obstetrics and Gynecology, University of Rochester 
School of Medicine and Dentistry. 


In a previous publication’ concerning the separation of the an- 
terior pituitary-like hormone from the urine of pregnant women by 
adsorption and elution, it was noted that the separation was de- 
pendent upon H-ion concentration. Therefore, it was decided to 
adjust the urine of pregnant women to various H-ion concentra- 
tions and determine the potency. The present communication deals 
with this relationship. 

The method of procedure was to collect a mixed sample of the 
urine of pregnant women from the obstetrical clinic. The H-ion 
concentration was determined electrometrically using the hydrogen 
and calomel electrodes, and the urine was standardized in the fol- 
lowing manner. Rabbits were injected in the marginal ear vein at 
4:30 in the afternoon, with amounts varying in tenths of a cubic 
centimeter, and a laparotomy done the next morning to examine the 
ovaries. The smallest amount in tenths of a cubic centimeter caus- 
ing the graafian follicles to rupture, in 3 out of 5 test animals, was 
then considered as the standard of potency of the fresh sample. 
Aliquots of the original mixed sample were adjusted to varying 
H-ion concentrations in the alkaline and acid range with a few drops 
of 18 normal sodium hydroxide or concentrated hydrochloric acid, 
and the exact pH determined as before. 

The results are shown graphically in the accompanying curve 
where the pH is plotted against the cubic centimeters necessary to 
bring about a rupture of the graafian follicles. There is a range 
between a pH of 6.1 and 7.3 where the potency is greatest, with the 
curve rising in the form of a parabola from a pH of 7.3 to 12.0; 
and from a pH of 6.0 to 3.0. No ruptured follicles were found at 
any time with as much as 5 cc. at a pH of 12.0. 

In order to determine whether the hormone potency was partially 
destroyed or inhibited, one collection was divided into 3 parts. The 
first having a pH of 6.48 was standardized. The second part was 
made acid with concentrated hydrochloric acid to a pH of 3.85, 
left one day and brought back to a pH of 6.12 with 18 normal 


1 Elden, C. A., J. Biol. Chem., 1933, 101, 1. 
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sodium hydroxide, where the potency was found to be unchanged. 
The third portion was made alkaline to a pH of 8.8, left 2 days, and 
adjusted to a pH of_5.0 where it was found to have decreased 50% 
in potency. Other samples which became more alkaline on standing 
for as long as 3 months in the icebox, and were then readjusted to 
the pH of maximum potency, were less affected than those arti- 
ficially made alkaline with concentrated sodium hydroxide, and 
readjusted as above. 

Zondek, et al.,” * have reported the best precipitation at a pH of 
4.0. The findings in this investigation show the hormone to be 
most potent at a pH of 6.1 to 7.3. It seems highly probable that 
adsorption and elution may take place best at this pH; however it is 
possible that adsorption alone may take place equally well or even 
better at a different H-ion concentration, which would tend to keep 


2 Zondek, B., and Aschheim, S., Klin. Woch., 1928, 7, 881. 
3 Zondek, B., Zent. Gynak., 1929, 53, 834, 
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any foreign proteins in solution. In this case the hormone should 
be more readily removed from contaminating mixtures, and ob- 
tained in a more pure form. 

The curve showing the effect of H-ion concentration on the po- 
tency of the urine of pregnant women suggests that the hormone 
may be provein-like in nature, and have an isoelectric point not un- 
like hemoglobin. If this is the true state, its physical and chemical 
properties, such as solubility in water, precipitation by ammonium 
sulphate, and the fact that it is most potent at a pH which may well 
be its isoelectric point, confirm the facts. On the other hand the 
hormone may be adsorbed on a protein, and the various urinary 
proteins may have varying isoelectric points, where different amounts 
of the hormone are carried down. 

It has been noted by some observers” * ® that the biuret test has 
been negative, perhaps due to the dilute concentration of hormone 
present. However, since most observations have been done on 
rather crude preparations, with the protein as a possible contami- 
nant, the validity of these statements awaits further elucidation, 
with the preparation of a chemically pure hormone. 

Conclusions. From the foregoing results, conclusions are drawn 
that the urine of pregnant women is most potent in anterior pitui- 
tary-like action at a pH of 6.1 to 7.3. Potency is defined as the 
smallest amount of urine causing the graafian follicles to rupture in 
3 out of 5 test animals. The hormone may be protein-like in nature, 
or carried down with the foreign protein at the isoelectric point of 
6.1. 

Potency is little affected by acid, but varies with the alkali con- 
tent, sometimes being greatly reduced, as when sodium hydroxide 
is added, and again showing less change after 3 months in the ice- 
box at an alkaline pH which has developed on standing. 

These observations in no way affect the Friedman modification of 
the Aschheim-Zondek test,* since larger amounts varying from 5 to 
10 cc. are always used in the latter. 


4 Friedman, M. H., Am. J. Physiol., 1929, 90, 619. 
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Physiology of Pyrimidines. VIII. Metabolism of Isobarbituric Acid 
in the Rabbit. 


WILLIAM J. CONWAY anp LEOPOLD R. CERECEDO. (Introduced by 
E. Brand.) 


From the Department of Chemistry, Fordham University, New York. 


As a preliminary to a study of the origin of ethereal sulfates in 
the rabbit, we thought it worth while to investigate the metabolism 
of isobarbituric acid in this species. In the adult dog* and in man’ 
this pyrimidine is partly broken down to urea, partly conjugated 
with sulfuric acid. 

Four adult rabbits were placed in metabolism cages, and kept on a 
diet consisting of equal parts of alfalfa and oats. The amount of 
food given each animal was 10 gm. less than that eaten at will. 
This was found to be sufficient to permit a slight gain in weight 
over a period of 3 months. The animals were allowed to drink 
water ad libitum. The freely voided urine was collected every 24 
hours. 


TABLE I. 
Metabolism of Isobarbiturie Acid in the Rabbit. 


Urine Total Urea Total Inorganic Ethereal Neutral 


Day volume N N iS) 
on ce. gm. gm, gm. gm. gm. gm. 
Rabbit No.1 1 158 1.76 1.17 0.203 0.133 0.012 0.058 
2 163 1.79 1.24 0.171 0.123 0.008 0.040 
3 165 1.82 1.22 0.190 0.128 0.011 0.051 
$ 166 1.78 1.24 0.205 0.136 0.012 0.057* 
5 ~Nigd 1.96 1.50 0.202 0.086 0.058 0.058 
6 158 1.70 1.19 0.201 0.126 0.014 0.061 
7 162 1.79 1.10 0.196 0.131 0.013 0.053 


Rabbit No. 2 113 1.45 1.30 0.116 0.076 0.010 0.030 


121 1.43 Apia 0.121 0.078 0.012 0.031 
103 1.44 AL 0.120 0.083 0.011 0.026* 
112 1.66 1.36 0.150 0.043 0.069 0.038 
133 1.31 1.04 0.148 0.091 0.016 0.041 
127 1.44 1.23 0.143 0.094 0.009 0.040 
Rabbit No. 3 178 1.32 0.87 0.151 0.095 0.012 0.044 
153 1.29 0.91 0.154 0.098 0.013 0.043 
146 Upmal 0.90 0.151 0.105 0.011 0.035* 
160 1.52 eal 0.164 0.027 0.093 0.044 
178 1.31 0.90 0.146 0.099 0.009 0.038 
153 1.20 0.84 0.121 0.083 0.008 0.030 


*1.5 gm. of isobarbituric acid fed with the food, N = 0.33 gm. 


1 Cerecedo, L. R., J. Biol. Chem., 1930, 88, 695. 
2 Stekol, J. A., and Cerecedo, L. R., J. Biol. Chem., 1933, 100, 653. 
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Isobarbituric acid was prepared according to Davidson and 
Baudisch.* The purity of the compound was checked by analysis. 

The following analytical methods were used: Total N, Kjel- 
dahl; urea, Van Slyke’s gasometric method‘; inorganic and ethereal 
sulfur, Folin’s method’; total sulfur, Denis’ modification of Bene- 
dict’s method.® 

Isobarbituric acid was fed altogether 9 times to rabbits. Three 
representative experiments are given in Table I. We find a rise in 
the urea output, a drop in the inorganic sulfur fraction, and a cor- 
responding increase in the ethereal sulfates. These observations 
indicate that the metabolism of isobarbituric acid in the rabbit fol- 
lows the same path as in the adult dog and in man. 


8194 C 
Serum Phosphatase in Normal Young Rabbits. 


PAUL D. ROSAHN. 


From the Laboratories of the Rockefeller Institute for Medical Research. 


In connection with studies on certain familial bone abnormalities 
of the rabbit, the sera of animals presenting the deformities under 
investigation were analyzed for their phosphatase content. For 
comparative purposes similar determinations were made on a group 
of normal animals, and these normal findings form the basis of the 
present report. 

The rabbits varied in age from 15 to 71 days, with a mean age of 
39.3 + 15.3 days. They were all vigorous, healthy young, with no 
clinical evidence of bone lesions, and were derived from lines un- 
related to the group with bone pathology. All were caged with their 
mother or foster-mother. The diet consisted of maternal milk sup- 
plemented in varying degrees depending on the age of the animal by 
a mixture of grains and grain products, with alfalfa, mineral salts 
and a molasses binder. The technique employed in the serum phos- 
phatase determinations was that described by Bodansky.* * Except 

3 Davidson, D., and Bandisch, O., J. Biol. Chem., 1925, 64, 619. 

4 Van Slyke, D. D., J. Biol. Chem., 1927, 73, 695. 

5 Folin, O., J. Biol. Chem., 1905, 1, 131. 

6 Denis, W., J. Biol. Chem., 1910, 8, 401. 

* The author wishes to thank Dr. Bodansky for personally demonstrating the 


technique of this procedure. 
1 Bodansky, A., J. Biol. Chem., 1932, 99, 97; ibid., 1933, 101, 93. 
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in a few instances where the quantity of serum was insufficient for 
the purpose, all determinations were made in duplicate. 

The results are shown in the familiar scatter diagrams; in Fig. 
1 they were plétted against age, and in Fig. 2 against weight. The 
mean value for the 53 determinations was 8.3 + 1.9 units. It is 
seen that the phosphatase values decrease with increasing age and 
weight. The relationship between phosphatase and age was found 
to give a significantly negative correlation coefficient of —0.5373 + 
0.0986. A significant negative correlation coefficient of —0.5894 + 
0.0905 was also obtained between serum phosphatase and weight. 
The difference between these 2 coefficients is statistically insignifi- 
cant. 

The regression equation for phosphatase on age was + = 10.90 — 
0.067A, where + is the estimated value for units of serum phospha- 
tase, and A is age in days. This equation was employed in plot- 
ting the points of the solid line shown in Fig. 1. That it is ap- 
plicable only within the age limits of the group included in the an- 
alysis was shown by determinations on 9 normal rabbits 12 and 13 
days old. A mean value of 17.2 + 2.4 units was obtained, whereas 
the equation predicts a significantly lower value of 10.0 units. In 
addition to this disparity between actual and predicted values in 
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animals younger than those shown in the scatter diagram, differ- 
ences were also noted between observed and predicted values in 
older animals. A few determinations on adult animals indicate that 
when growth ceases, the phosphatase values tend to remain at a 
constant level ranging between 4 and 8 units. 

Summary. Within the age limits of 15 and 71 days the serum 
phosphatase values for healthy rabbits describe a statistically signi- 
ficant linear decrease with increasing age and weight. 
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Effect of Spontaneous and Induced Infections upon Development 
of Mouse Sarcoma 180.* 


GREGORY SHWARTZMAN. 


From the Laboratories of Mount Sinai Hospital, New York. 


It has been recently observed that bacterial factors capable of 
eliciting the phenomenon of local skin reactivity to bacterial filtrates 
also produce. upon intravenous injections, selective hemorrhagic 
necrosis in transplantable malignant tumors of guinea pigs, mice 
and rats (Gratia and Linz,* Shwartzman and Michailovsky,” Duran- 
Reynals,* and Apitz.*. The work described deals with the effect of 
spontaneous and induced bacterial infections upon the development 
of mouse sarcoma 180. 

The antagonistic and inhibitory effect of Trypanosomes, Bacillus 
tuberculosis, Bacillus bulgaricus thermophilicus and B. anthrax upon 
the development of mouse and rat transplantable tumors was pre- 
viously reported by Daels,° Karczag, Csaba and Nemeth,® Roskin 
and Exempliarskaia,’ and Boccolari-Segolini.* 

Growth of Sarcoma 180 in normal mice. Ina healthy stock of 


* This investigation has been aided by a grant from the Josiah Macy, Jr., 
Foundation. 

1Gratia and Linz, C. R. Soc. Biol., 1932, 108, 427. 

2 Shwartzman, G., and Michailovsky, Nicholas, Proc. Soc. Exp. BioL. AND 
Mep., 1932, 29, 737. 

3 Duran-Reynals, D., Proc. Soc. Exp. Biov. AND Mep., 1934, 31, 341. 

4 Apitz, Kurt, Z. f. Krebsforst., 1933, 40, 50. 

5 Daels, F., Arch. Hyg., 1910, 72, 257. 

6 Karezag, L., Csaba, M., Nemeth, L., Z. f. Krebsforst., 1931, 33, 371. 

7 Roskin, G., Exempliarskaia, E., Z. f. Krebsforst., 1931, 34, 628. 

8 Boccolari-Segolini, A., Ateno parmense, 1933, 5, 315. 
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mice the tumor gives 100% of takes. Within the first 2 weeks fol- 
lowing inoculation the mortality rate is low (7 to 8%). Accord- 
ing to Woglom, no fluctuations in growth energy and no seasonal 
influences on the growth of the tumor are observed. Based on 
inoculations of thousands of mice in the Crocker Institute for Can- 
cer Research, spontaneous cure takes place in approximately 1.33%. 
In the experiments of the author of this paper, 2 weeks after the 
inoculation, about 50% of mice showed tumors measuring from 
1.5x2 cm. to 2x2 cm. (large tumors) and the remaining, tumors 
measuring from 1x1 cm. to 1x1% cm. (average tumors). 

Growth of Sarcoma 180 in mice infected with B. enteritidis. Ob- 
servations were made on a group of 610 mice infected spontaneously 
with B. enteritidis. Twenty-five and four-tenths per cent died dur- 
ing 12 days following tumor inoculation. Cultures of the tumor 
tissue, and pleural fluids, hearts’ blood and liver of the dead and 
many of the surviving mice showed B. enteritidis. Two weeks fol- 
lowing inoculation of the tumor, 377 surviving mice were examined. 
Of these no mice showed large tumors; 46% showed average tu- 
mors, 31% showed tiny necrotic tumors, and 23% no tumors. 
When mice bearing tiny necrotic tumors survived for 3 to 4 weeks 
following the transplantation, spontaneous regressions were ob- 
served in most of these. The exact percentage of regressions cannot 
be given since most of infected mice died within the first month. 
The possibility remains that the tumors would have resumed growth 
if the mice lived longer. It may be stated, however, that spontan- 
eous regressions were observed beyond normal expectancy. 

The effect of induced bacterial infections on Sarcoma 180. Young 
cultures of Staphylococcus aureus and of a rough variant of B. en- 
teritidis respectively, were injected intravenously into mice bearing 
12-days-old sarcoma 180. Staphylococcus aureus had no effect. B. 
enteritidis elicited hemorrhagic necrosis in tumors of 15 out of 20 
mice tested within 24 hours. Eight of these tumors completely re- 
gressed. Staphylococcus aureus culture filtrate had no effect. B. 
enteritidis culture filtrate produced results similar to those obtained 
with live cultures of B. enteritidis. 

Both filtrates were tested for their ability to elicit the phenome- 
non of local skin reactivity to bacterial filtrates in rabbits. B. en- 
teritidis filtrate was active in dilution 1 to 500. Staphylococcus 
aureus filtrate produced no effect even in large doses. 

As is seen from the above observations spontaneous and induced 
infections with B. enteritidis exert a striking inhibitory influence 
upon the development of sarcoma 180. There exists a definite cor- 
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relation between the ability of the filtrate of a given microorganism 
to elicit the phenomenon of local skin reactivity in rabbits and the 
inhibitory effect of an infection with the microorganism upon the 
development of sarcoma 180 in mice. 

Attempts are under way to determine the effect of infections with 
certain avirulent microorganisms upon the growth of animal and 
human spontaneous tumors, 
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Changes in the Hypophyses of Castrate and Cryptorchid Guinea 
Pigs. * 


WARREN O. NELSON. 


From the Department of Anatomy, Yale University, and the Hull Zoological 
Laboratory, the University of Chicago. 


Engle* has shown that the anterior hypophysis of the castrate 
rat is more potent in gonad-stimulating hormone than that of the 
normal animal. Evans and Simpson’ confirmed this and demon- 
strated that glands from. cryptorchid rats have more than normal 
potency. Severinghaus® showed that the same holds for the castrate 
guinea pig. 

In the present experiments anterior lobes from normal and cas- 
trate (4 to 12 months) adult male and female, and experimental 
cryptorchid (6 to 14 months) guinea pigs were implanted intra- 
muscularly into immature female rats and mice. In all, 235 animals 
were used as donors and 83 as hosts. The relative impotency of the 
guinea pig pituitary in gonadotropic hormone made it necessary 
to implant considerable amounts in the rat. The amount of guinea 
pig anterior lobe (fresh gland weight) required to induce a signifi- 
cant increase in the immature rodent ovary was found to be ap- 
proximately 4 times that of rat pituitary. In the case of the five 
types of guinea pig pituitaries mentioned above from 3 to 5 times 
as much, by weight, was required in the rat as in the mouse. Similar 


* Aided by grants from the National Research Council, Committee for Research 
in Problems of Sex. Grants administered by Dr. E. Allen and Dr. F. BR. Lillie. 
The phases of the study carried on at the University of Chicago were under the 
writer’s tenure of a National Research Council Fellowship. 

1 Engle, E. T., Am. J. Physiol., 1929, 88, 101. 

2 Evans, H. M., and Simpson, M. E., Am. J. Physiol., 1929, 89, 371. 

3 Severinghaus, A. E., Am. J. Physiol., 1932, 101, 309. 
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results have been seen following the administration of sheep pitui- 
tary extracts.* 

It was shown that the ovarian response following implantation of 
equal amounts of normal male and female pituitaries is approxi- 
mately 50% greater in the case of the male. Pituitaries from cas- 
trate and cryptorchid males and spayed females were of equal po- 
tency, about 70% greater than normal male glands, in each instance. 
Pituitaries from females subjected to extreme partial castration 
were only slightly less potent than those from totally spayed animals. 
Glands from gonadectomized males and females receiving daily 
injections of estrin (25 to 100 R.U.) and from castrate and crypt- 
orchid males bearing functional ovarian grafts were somewhat less 
potent than normal pituitaries. 

The cytological changes in the guinea pig hypophysis following 
castration are not as clearly delineated as in the rat where a marked 
increase in the basophiles and an appearance of signet-ring castration 
cells occurs. Fichera,® and others, reported an increase of acido- 
philes in the castrate guinea pig. Severinghaus,’ and Nelson® on 
the basis of a series of two-month castrates, found no noticeable 
increase in basophiles. In the present study pituitaries from cas- 
trates of longer duration have shown slight, but unmistakable in- 
creases in the percentage of basophiles. This increase does not 
attain the magnitude observed in the hypophysis of the castrate rat 
and is not accompanied by the appearance of vacuolated castration 
cells. The closest approximation to such cells which has been ob- 
served is the finding in some of the long time castrates, both male 
and female, of a few small vacuoles in the cytoplasm of the baso- 
philes. Perhaps the most striking change seen in the hypophysis 
of the castrate guinea pig is a marked occurrence of cell nests ar- 
ranged in a manner strikingly similar to the follicles of the thyroid 
gland. These “follicular’’ nests regularly contain a colloid-like 
coagulum. Although a tendency toward the occurrence of these 
structures is occasionally seen in the normal gland it is far less 
pronounced than in the castrate cryptorchids. 

Hypophyses from cryptorchid were found to be similar to those 
of castrates, the changes developing somewhat more slowly. This 
has previously been shown to be true in the rat.? Castrates and 


4 Nelson, W. O., and Overholser, M. D., J. Pharm. and Exp. Therap., 1935, 
in press. 

5 Fichera, G., Arch. Ital. Biol., 1905, 48, 405. 

8 Nelson, W. O., Am. J. Anat., 1933, 52, 307. 

» Nelson, W. O., Proc. Soc. Exp. Biot. anD Mgp., 1934, 31, 1192. 
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cryptorchids bearing functional ovarian grafts have essentially 
normal pituitaries although many of the basophiles show evidence 
of degranulation. This degranulated condition of the basophiles is 
more pronounced in castrates and normals receiving daily injections 
of estrin. These findings confirm the earlier work’ * concerning 
the effect of estrin on the basophiles of the rat hypophysis. 

The changes in the guinea pig hypophysis in castrate, cryptor- 
chid, and estrin-injected animals are seen to be of the same charac- 
ter, although less marked, as those found in the rat. This study 
serves as a basis of interpretation for the results following ovarian 
transplantation in guinea pigs of both sexes. 
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Presence of Anti-Pernicious Anemia Principle in Normal Human 
Urine. * 


GEORGE E. WAKERLIN. 


From the Department of Physiology and Pharmacology, Uniwersity of Louisville 
School of Medicine. 


In a previous communication’ we reported a significant modifica- 
tion of the pigeon method of Vaughan, et al.,? for the laboratory 
assay of anti-pernicious anemia preparations and showed that 
normal human urine contains a principle which significantly in- 
creases the reticular material in the red blood cells of the pigeon in 
a manner analogous to the anti-pernicious anemia principle present 
in liver. At the same time, we reported the preparation of a urinary 
extract which had a similar effect. In order to test for the identity 
of the urinary and liver principles, we indicated our plan to study the 
effect of the urinary extract in pernicious anemia. Due to the well- 
known present difficulty in securing pernicious anemia patients suit- 
able for assay work, this preliminary report deals with the results 
obtained with the extract in one patient. 


7 Nelson, W. O., Anat. Rec., 1933, 55, 70 (suppl.). 

8 Nelson, W. O., Proc. Soc. Exp. Bion. anp Mep., 1934, 32, 452. 

* This work was aided by a grant from the Therapeutic Research Committee 
of the American Medical Association. 

1 Wakerlin, G. E., Bruner, H. D., and Kinsman, J. M., Proc. Am. Physiol. Soc., 


1935, pg. 136. 
2 Vaughan, J., Muller, G. L., and Zetzel, L., Brit. J. Eup. Path., 1930, 11, 456. 
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The extract was prepared by concentrating urine to a small vol- 
ume in vacuo at a temperature of 37°C., adding sufficient 95% 
ethanol to give a concentration of 70%, concentrating the resulting 
filtrate in vacuo to a small volume at 37°C., adding sufficient 100% 
ethanol to give a concentration of 95%, collecting and drying the 
precipitate, and finally dissolving it in physiological salt solution 
containing 0.5% phenol. Enough saline solution was used to give 
a 1:20 ratio for the volumes of the extract and the original urine 
respectively, although a smaller amount of the solvent would have 
sufficed. This method is basically that commonly employed in the 
preparation of parenteral liver extracts. 

The volume of this urinary extract necessary to increase signifi- 
cantly the reticular material of the pigeon is approximately equal to 
that for one commercial parenteral liver extract (3 cc. equivalent 
to 100 gm. of liver), slightly less than that for another (2 cc. equiv- 
alent to 100 gm. of liver), and definitely less than that for a third 
(20 cc. equivalent to 100 gm. of liver). Blood pressure studies on 
the rabbit showed the urinary extract to contain a somewhat lower 
concentration of depressor substances than the parenteral liver ex- 
tracts just mentioned. The rabbit was found to tolerate a dosage 
of 5 cc. per kilo of the urinary extract administered intravenously. 
Larger amounts were not used. Subcutaneous and intramuscular 
injections of the extract (previously tested for sterility) into the 
rabbit produced no gross evidence of chemical inflammation. 

The patient; employed in this study was first admitted to the 
Louisville City Hospital in September, 1933, when 45 years of age, 
with typical clinical and laboratory findings of pernicious anemia, 
inclusive of early cord changes. Oral liver therapy induced a re- 
gression of his signs and symptoms with an improvement in his 
blood picture from 1,600,000 R.B.C. and 47% Hb. (Sahli) to 
3,200,000 R.B.C. and 68% Hb. by the eighteenth day. A maximal 
reticulocytosis of 23% was observed on the eighth day of therapy. 
During his subsequent 20 days in the hospital, the patient’s R.B.C. 
and Hb. remained essentially unchanged despite a daily treatment 
regimen of 500 gm. of liver by mouth, supplemented by 3 cc. of 
liver extract (equivalent to 100 gm. of liver) intramuscularly. 
Although oral liver therapy was continued for a time following dis- 
charge from the hospital, a subsequent observation period of 2 
months in the Outpatient Department failed to show any signifi- 


t The patient was made available for study through the courtesy of Dr. John 


Walker Moore of the Department of Medicine of the University of Louisville 
School of Medicine. 
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cant change in the blood picture. The patient, therefore, was less 
responsive than the average to liver treatment. 

For 12 months prior to his return to the hospital in April, 1935, 
the patient had taken no form of anti-pernicious anemia treatment. 
On this admission a blood study showed R.B.C., 2,650,000; Hb. 
(Newcomer ), 63% ; reticulocytes, 0.6% ; and W.B.C., 3,500. Large- 
ly on the basis of the comparative dosage data obtained from the 
pigeon assay of the urinary extract cited above, the patient was 
given a total of 14 intragluteal injections of 3-6 cc. of the urinary 
extract (each equivalent to 60-120 cc. of urine) during a 35-day 
period of treatment. The injections were well-tolerated locally and 
generally. The individual doses and their spacing are recorded in 
Fig. 1. Iron and ammonium citrate, 6 gm. daily, was also ad- 
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The effect of injections of the urinary extract on a patient with pernicious anemia. 


ministered during the latter part of the treatment period in view 
of the patient’s tendency to oscillate about a subnormal blood level.’ 
Iron alone, of course, is well-known to be without effect in per- 
nicious anemia. No other therapy was given. As seen from Fig. 1, 
there was a gradual and slightly irregular increase in the R.B.C. 
and Hb. to levels of 3,640,000 and 83%, respectively by the thirty- 
fifth day of treatment with the urinary extract. It should be noted 
that these levels were definitely higher than those previously attained 
with liver therapy. The W.B.C. also showed a gradual increase to 
6,100. A maximal reticulocyte count of 4% occurred on the fourth 
day. This mild reticulocytosis is, of course, usual with initial 


3 Beebe, R. T., and Lewis, G. E., Am. J. Med. Sc., 1931, 181, 796. 


1610 F. S. H. or YounG PIGEON PITUITARIES 


R.B.C. counts approaching 3,000,000. Coincidentally with the 
change in his blood picture, the patient was subjectively and ob- 
jectively improved. 

Verification of these results in additional and more suitable per- 
nicious anemia patients with lower blood findings will be attempted 
as soon as they are available. Arrangements have also been made 
for trial of the extract in two clinical laboratories. The prelim- 
inary data presented, however, suggest that the anti-pernicious 
anemia principle is present in normal human urine, apparently in 
sufficient amounts to warrant consideration of the latter as a com- 
mercial source for the principle. 


8198 C 


Absence of Follicle-Stimulating Hormone in Pituitaries of Young 
Pigeons. 


OSCAR RIDDLE anp JAMES P. SCHOOLEY. 


From Carnegie Institution of Washington, Station for Experimental Evolution, 
Cold Spring Harbor, N. Y. 


Earlier studies of Riddle» * showed that in young pigeons and 
doves the growth rate of testes is very low during a period of sev- 
eral weeks after hatching; and that during this period of slow testis 
growth a very rapid body growth is almost completed. Reckoning 
age from the beginning of embryonic development the curves ob- 
tained for testis growth’ showed that in common pigeons the testes 
begin a marked increase in growth rate at 2.3 months (1.7 mo. after 
hatching) ; in ring doves this spurt in testis growth occurs at about 
3.0 months (2.5 months after hatching). The slow growth of testes 
during the period of rapid body growth was interpreted as evidence 
that dove and pigeon pituitaries—unlike those of mammals—do not 
release the gonad-stimulating hormone until the more advanced ages 
mentioned above; also that the more advanced age at which the 
testes begin their spurt of growth probably coincides with the initia- 
tion of F.S.H. secretion in the bird’s pituitary. This interpretation 
seems to be further supported by the unmatched sensitivity of the 
immature dove testis to true follicle-stimulating hormone (F.S.H.) 
administered to these birds. In other words, the great sensitivity of 


1 Riddle, O., Am. J. Physiol., 1928, 86, 248. 
2 Riddle, O., Endocrinology, 1931, 15, 307. 
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these immature testes suggests that they have not previously been 
subjected even to traces of F.S.H. derived from their own pitui- 
taries. Direct tests, by the implant method, for the presence or 
absence of F.S.H. in the pituitaries of immature and mature pigeons 
were needed to settle this question and such tests are reported here. 

Immature male ring doves, aged 2.2 to 2.7 mo., with average 
body weight of 156 gm., were used as hosts for the implants. The 
weight of untreated testes of these dove hosts, at the age at which 
they were sacrificed, can be known to be approximately the same 
as the average testis weight obtained for a series of control birds of 
exactly the same age and race; in our dove races the individual de- 
viations from such an average weight only slightly exceed one-half 
of the average value. The donor pituitaries were obtained from the 
much larger common pigeons, immature birds in some tests, mature 
birds in others. In 2 tests, made for an interesting comparison, the 
donors were either immature or young adult white rats. All re- 
sults are given in Table I. | 

It will be noted that one rat pituitary per day for 10 days, or for 
9 days, produced significant testis growth, 100% and 300%, re- 
spectively. Also one adult pigeon pituitary, from males or from 
females, for only 5 days gave increases of 100% and 200%; the 
data suggest a greater potency of the female pituitary. Ona 10-day 
basis—with a relatively much greater response expected from pro- 
longed dosage—an increase of 800% was obtained from one adult 
female pigeon (or from 2 adult ring doves) pituitary implanted 
daily. In the 2 tests of immature pigeon pituitaries, these donors 
having almost attained adult body size, the resulting testis size in 
the recipient is within or almost within the variable limits of nor- 
mal unstimulated testis size. Both, however, are near the upper 
limit and it is entirely probable that one or more of the older of the 
60 donors for these 2 tests had already made their first beginnings of 
F.S.H. secretion. The data obtained on the gonad weights of cer- 
tain of these donors confirm this suspicion. In order to obtain 60 
immature donors slightly above 1.8 months old, it was necessary 
to use 4 such donors of border-line age (2.5-2.6 mo.) among the 
group of 30 supplying implants for dove No. VII, and the gonad 
weights of 2 of these 4 donors indicate some F.S.H stimulation 
from their own pituitaries (7. e., their gonads had started their spurt 
of growth) ; among the group of 30 donors for No. VIII there were 
7 birds of this border-line age, and the gonad weights of 4 of these 
indicate that they had already entered into their period of rapid 
growth. Despite the presence of these few slightly older donors 
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(whose gonads were just beginning to show an accelerated rate of 
growth) both of the values obtained from hosts given a group of 30 
implants are such as to show that F.S.H. is not detectable in the 
pituitaries of 30 common pigeons aged 1.8 to 2.3 months. By the 
same method of testing—and despite the relatively slighter effect of 
short-term dosage—F.S.H. is detectable in fewer than 5 implants 
of adult pituitaries. 

The small total amounts of immature rat pituitary tissue which 
were found effective may be compared in Table I with the large 
amounts of immature pigeon pituitary tissue which were ineffective. 
Total body weights are also given for all groups of donors. Of the 
60 immature pigeon pituitaries transplanted 31 were from males and 
29 were from females. 

The results obtained from implants of pigeon pituitaries thus 
confirms the conclusion earlier drawn from curves describing testis 
growth in common pigeons; the similar conclusion drawn from the 
growth curve of the dove testis therefore receives indirect experi- 
mental support. This experimental evidence is important in cur- 
rent studies of the anterior pituitary. Until or unless 2 available 
kinds of evidence are overthrown it must be granted that doves and 
pigeons of a defined stage of immaturity are “without a pituitary” 
in so far as the F.S.H. is concerned. In these birds no pituitary 
hormone or extract now known may be expected either to decrease 
or to increase an output of F.S.H. from pituitary cells which have 
not yet started their production of F.S.H. Incidentally this latter 
circumstance provides the probable explanation of the inability of 
some Prolan, P.U. and A.P.L. preparations to affect the immature 
bird testis. By using these intact animals—and avoiding hypo- 
physectomy with its heavy assault upon the whole organism—one 
can yet study the action of all A.P. hormones in the absence of en- 
dogenous follicle-stimulating hormone. 

Summary. The testes of immature ring doves are measurably 
stimulated by implants of 1 immature (29-44 days) rat pituitary 
daily for 10 days; one adult common pigeon pituitary daily for 10 
days gives much greater stimulation; stimulation can be obtained 
from fewer than 5 adult pigeon pituitaries; 30 pituitaries of imma- 
ture but nearly full grown pigeons (1.8 to 2.3 months from begin- 
ning development) implanted in groups of 3 daily for 10 days give 
no detectable stimulation. These results confirm an earlier indica- 
tion from growth rate of testes in these birds: Pigeons less than 
2.3 months old (1.8 months after hatching) and ring doves of less 
than 3.0 months (2.5 months after hatching) are to be considered 
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as animals in which the production of F.S.H. has not yet been in- 
itiated. When anterior pituitary hormones, or extracts of this tis- 
sue, are injected into these birds it must be granted that their action 
is obtained on an intact organism free from follicle-stimulating 
hormone, and that the injected material serves neither to reduce 
nor to induce an output of F.S.H. from the bird’s own pituitary. 
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Effects of Complete and Incomplete Hypophysectomy on Basal 
Metabolism of Pigeons.* 


OSCAR RIDDLE, GUINEVERE C. SMITH, anp CLARENCE S, MORAN. 


From the Carnegie Institution of Washington, Station for Experimental Evolution, 
Cold Spring Harbor, N. Y. 


The use of pigeons in the assay of anterior pituitary hormones 
makes it desirable to measure and record the effect of hypophysec- 
tomy upon the basal heat production of these animals. [Earlier data 
for the dog, recently reviewed by Houssay,* indicate an average 
decrease of 16% as a result of this operation; in the rat —35% is 
reported by Foster and Smith,” and —26 by Collip.* The present 
measurements were made at 2 environmental temperatures—one 
series being done at the critical temperature for the pigeon (30°C.), 
the other at 20°C. The data obtained show that the percentage 
change in B.M.R. following complete hypophysectomy in the pigeon 
is much infiuenced by the environmental temperature at which the 
measurements (pre-and post-operative) are made. Measured at 30° 
such pigeons show a 33% decrease; at 20° the decrease is only 
half that amount, or 17%. That these differences are not chance 
and spurious resultants of few measurements made on variable 
material is further attested by much unpublished data dealing with 
the capacity of individual anterior lobe hormones to affect the 
B.M.R. of hypophysectomized pigeoris at these 2 temperatures. 

Adult pigeons of various races were used. At 10-20 days after 
operation the completely hypophysectomized pigeons had lost about 
25% of their previous body weight. The post-operative metabolism 
measurements were made 10-20 days after the operation, in a mul- 

* Aided by a grant from the Carnegie Corporation of New York. 

1 Houssay, B. A., Endocrinology, 1934, 18, 409. 


2 Foster, G. L., and Smith, P. E., J. A. M. A., 1926, 87, 2151. 
3 Collip, J. B., J. Mt. Sinai Hosp., 1934, 1, 28. 
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tiple-chamber apparatus, with technique earlier described ;* this 
includes housing the birds during their 24-hour fasting period in a 
large constant temperature glass cage kept at the same temperature 
at which the B.M.R. is to be measured. The data were obtained 
from February to August. In only a few birds was a comparison 
made of the rectal temperatures at pre- and post-operative periods; 
in these cases no definite change in body temperature was noted. At 
autopsy the sella and its contents were examined in serial microscopic 
sections, except in 3 cases observed only under dissecting micro- 
scope. When traces of anterior pituitary tissue were found, meas- 
urements and calculations were made to determine the percentage of 
tissue present. These histological studies provide the classification 
used for summary presentation in Table I; and suggest that anterior 
pituitary tissue in the pigeon has no regenerative power. Some 
pigeons with minute pituitary fragments had been operated as 
much as 10 months before autopsy. 


TABLE I. 
Effects of Complete and of Partial Hypophysectomy on the Basal Heat Produe- 
tion of Common Pigeons. 


Calories 
per kilo per Percentage decrease of B.M.R. 
Completeness No. of hr. before after hypophysectomy 
of operation tests operation Min. Max. Aver. 
Measurements made at 30° C. 
Complete 9 13 50 33 
0.3-4.0% in tf 3.78 15 43 28 
10-23% in 5 3.96 18* 40 18 
Measurements niade at 20° C. 
Complete 7 4,29 ile 36 17 
1.3-10.0% in + 4,36 13 31 19 
13-20% in 4 4.19 4 41 19 


* These values are +18 and +1. 


The data permit a tentative statement concerning effects of partial 
hypophysectomy on the B.M.R. It is found, in measurements made 
at 30°, that when less than 4% of the gland is present there is little 
or no difference from complete hypophysectomy ; 10-20% of this tis- 
sue usually effect a partial but incomplete restoration of the pre-oper- 
ative B.M.R. In our measurements made at 20° the metabolism 
is decreased to an equal extent irrespective of whether the hypo- 
physectomy was complete or incomplete. The results obtained in the 
30°C. tests practically parallel Smith’s findings on the capacity of 
graded amounts of pituitary tissue to sustain the structural normal- 
ity of thyroids, adrenals and gonads in partially hypophysectomized 
fats 

4 Benedict, F. G., and Riddle, O., J. Nwitr., 1929, 1, 497. 

5 Smith, P. E., Anat. Rec., 1932, 52, 191. 
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Summary. Within 10-20 days after complete hypophysectomy 
the B.M.R. of the adult pigeon undergoes a pronounced decrease, 
but the extent of the indicated decrease is much influenced by the 
environmental temperature at which measurement is made. At the 
critical temperature (30°C.) the B.M.R. of 9 pigeons was decreased 
by 33%; in 7 pigeons measured at 20°C. the decrease was only half 
as much, or 17%. Seven incompletely hypophysectomized birds 
(less than 4% of pituitary present) measured at 30° provide data 
which confirm the important role of temperature and further indi- 
cate that the B.M.R. of such birds is practically the same as that of 
the completely hypophysectomized pigeon. Pituitary fragments 
representing 10-25% of the total gland usually only partially sus- 
tain the normal rate of heat production. B.M.R. measurements 
made at 20° did not distinguish partial from complete hypophysec- 
tomies, and this provides a further indication that a truer measure 
of effect of hypophysectomy is obtained from tests made at the 
animal’s critical temperature. 
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Heparin as an Anticoagulant in the Brucella Phagocytic Index Test. 


L. VEAZIE anv K. F. MEYER. 


From the George Williams Hooper Foundation, University of California, San 
Francisco. 


In a previous publication, the application of the Brucella phago- 
cytic index test to the study of epidemiology of undulant fever was 
discussed. Tests carried out on over 1,000 people seemed to indi- 
cate that the test was of value in the detection of passed, latent and 
present infections with the Brucella organisms. 

When the same technic was applied to the natural hosts, goats and 
cattle, the differences between the normal and the infected animals 
were not striking. Although positive indices were obtained in some 
of the smaller laboratory rodents, in larger animals the phagocytic 
activity of the leucocytes, despite the presence of Brucella organisms 
in the tissues, was either absent or very low. The indices of the 
infected or immunized animals were, however, consistently high, 
when, instead of whole citrated blood, the sedimented cells thorough- 


pea ae ee ee Se ee 
1 Meyer, Stewart, Veazie, and Eddie, Proc. Soc. Exp. Biot. anp MeEp., 1934, 
32, 284. 
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ly washed and resuspended in Locke’s gelatin solution were mixed 
with fresh serum and a bacterial suspension in equal quantities. 
From these observations it was concluded that the citrate solution 
was toxic for the leucocytes of certain herbivorous animals or in- 
hibited in some way the phagocytic activity of the granulocytes. 
Since the washed cell method was too time-consuming for routine 
use, it was decided to search for an anticoagulant that would be 
more suitable for the purpose. Several were tried, including sodium 
oxalate, sodium fluoride, “Liquoide’’, amniotic fluid, and heparin. 
Heparin* was found to be far the most effective. A 1-1,000 dilu- 
tion of heparin in saline (1 drop of blood to 1 drop of heparin solu- 
tion) for human blood and 0.2 cc. of a 1:200 dilution for cattle and 
goats was employed, the test being conducted otherwise exactly as 
with citrate. 

In Table I the significant data are summarized. A comparison 
of the indices determined on the leucocytes of citrated and heparin- 
ized blood clearly indicates that cattle as well as goats yield much 
higher indices when heparin is employed as an anticoagulant. Ina 
group of recently infected cows the average index of the granulo- 
cytes in citrated blood was 1.6 and in heparin-treated blood it was 
13.6. A herd with a record of freedom from abortion disease for 
over 6 years yielded one animal with an index above 5 with hepar- 
inized cells. Blood specimens of goats revealed the same differences. 
In fact, the existence of an infection was, as a rule, reflected by the 
index figure provided the blood specimen had been treated with 
heparin. An experimental group of goats infected and in various 
stages of latent Malta fever had always furnished specimens with 
negative phagocytic indices with citrate but showed highly active 
leucocytes and indices from 1 to 18 in the heparinized blood. 

In a series of 100 human beings with active or latent Brucella 
infections, in which the phagocytic tests were carried out in duplicate, 
using both citrate and heparin, the differences between the 2 anti- 
coagulants were not so apparent, though the average index in the 
heparin series was somewhat higher, being 5.8 as against 4.3 for 
citrate. Furthermore, in rare instances the blood of a febrile patient 
with a negative history for undulant fever gave with heparin an 
index figure suggestive of a latent infection. During convalescence 
and after recovery the index invariably dropped to the level typical 
for a normal human being. 

* Since this anticoagulant had been tested experimentally for over 8 months, 


Boerner and Mudd, Am. J. Med. Sc., 1935, 189, 23, independently recommended 
its use. 
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It should be stressed that the inaccuracies inherent to the method 
are numerous, and too great importance should not be placed on 
minor variations in the index. Although experience has taught 
that false positives are quite uncommon, a negative result should 
not be accepted as final until 2 or 3 specimens of blood have been 
taken at varying intervals. A trace of acid in a tube, too long an 
interval between the collection of the blood and the addition of the 
organisms, a slight alteration in the pH of the reagents, partial 
clotting of the blood, or the admixture of tissue juice when the 
blood is secured by puncture of the ear or finger instead of the vein 
may lower or entirely prevent phagocytosis of the Brucella organ- 
isms. The length of the incubation period at 37°C. alters the in- 
dex markedly in many instances, the number of bacteria ingested 
being often twice as great at the end of an hour as after 30 minutes. 
Whether there is a difference in the susceptibility of leucocytes to 
external influences which may change from day to day is not known, 
but it has been noted that blood taken from the same person on 
different days, though the conditions of the test were as nearly 
identical as possible, gave widely differing results. It is recom- 
mended that when possible, tests be run in duplicate, using both 
heparin and citrate as anticoagulants, until the factors controlling 
the phenomenon are more fully understood. 
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Action of Carbaminoylcholine on the Iris, Normal and Para- 
sympathectomized. 


A. O. SHAKLEE anp KERMIT CHRISTENSEN. 


From the Departments of Pharmacology and Microanatomy, St. Louis University 
School of Medicine. 


The ciliary ganglion and its accessories were removed from one 
orbit in each of a series of cats. At intervals thereafter, the effects 
on the pupils of a drop of carbaminoylcholine chloride solution in 
each eye, were studied in the dark-room under conditions of uniform 
lighting. In the experiments here reported, the dosage in each eye 
was equivalent to 0.3 mg. of carbaminoylcholine chloride and the 
eyes, when studied, were 60 cm. from a screen of white muslin, 
illuminated by a 100 watt mazda lamp, 40 cm. away. 

When the irises were tested within 24 days after the operation, 
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the pupils in both the normal and the parasympathectomized eyes 
were constricted down to the same size, approximately 1 mm. in 
horizontal diameter. The constriction began within 5 minutes, in 
both eyes, reached its maximum, in both eyes, at about 45 minutes 
and, in most cases, remained at this maximum more than 45 minutes. 

Since it is probable that the nerve fibers and their endings had 
completely degenerated before the end of 14 days, and since Arm- 
strong’ has shown that acetylcholine does not depress the nerveless 
heart, the foregoing facts suggest that carbaminoylcholine in the 
given concentration, stimulates only the parasympathetic neuro- 
muscular junctions. 

In the later months after the operation, the drug in the normal 
iris still constricted the pupil down to a 1 mm. width, but in the 
parasympathectomized iris, it constricted the pupil only to about 8 
mm. These findings in the later months are probably due to the 
degeneration of disuse, either in the denervated parasympathetic 
neuromuscular junctions or in the muscle fibers. 
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Observations on Intra-Intestinal Pressure with Special Reference 
to Absorption of Saline. 


ROBERT ELMAN anp IAN AIRD.* (Introduced by E. A. Graham.) 


From the Department of Surgery, Washington University School of Medicine and 
Barnes Hospital, St. Lowis, Missouri. 


Measurement of the absorption of fluid from an isolated fistulous 
loop of intestine by the use of an ordinary manometer tube is un- 
satisfactory, since with absorption the manometer level falls pro- 
gressively, and with it, the intra-intestinal pressure. The intra- 
intestinal pressure can, however, be maintained at a constant level by 
a manometer system built on principles similar to that used by 
White’ for the measurement of the intracapsular pressure in the 
kidney. Inserted in a closed loop of small intestine previously pre- 
pared, is a rubber catheter, which is encircled close to its eye by an 
inflatable rubber balloon, which serves as a flange fitting snugly in 
the fistulous passage through the abdominal muscles and preventing 


1 Armstrong, P. B., J. Physiol., 1935, 84, 20. 
* Rockefeller Traveling Fellow from University of Edinburgh, Scotland. 
1 White, H. L., Am. J. Physiol., 1928, 85, 191. 
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escape of fluid. The catheter is attached by a glass T tube to a 
long rubber connection, continuous in its turn with a fine glass tube. 
This glass tube, open at its other end, is kept horizontal at any re- 
quired level above the loop. The system is filled with physiological 
saline by syringe through the third limb of the T tube, until the 
fluid reaches the horizontal glass tube, forming a meniscus there 
which is brought to a mark near the center of the tube. Movement 
of the meniscus away from this mark toward the rubber connecting 
tube indicates absorption of fluid from the system, movement 
towards the open end of the glass tube indicates secretion by the 
isolated bowel loop. The amount of fluid added to the system by 
syringe over a given period to hold the meniscus steady at the 
mark on the horizontal tube will now allow measurement of the 
rate of absorption from the intestinal loop. Peristaltic movements 
of the isolated loop, never very considerable, were greatest with 
each change in pressure but decreased to a stable level after 10 
minutes. No readings were recorded during the first 10 minutes 
of each pressure period. 

The rate of absorption of physiological saline has been measured 
by this method in 3 dog loops of ileum (8 to 12 inches in length) 
at various levels of intra-intestinal pressure. Anesthesia was un- 
necessary for these observations. In none of these animals did an 
appreciable absorption occur at a pressure of less than 250 mm. 
As the intra-intestinal pressure increased, so at first did the rate of 
absorption, to reach a maximum of 48 cc. per hour at 700 mm. of 
water in the first loop, 96 cc. per hour at 660 mm. in the second, 
and 125 cc. per hour at 500 mm. in the third. At higher pressures, 
the rate of absorption steadily fell, to reach zero at 900, 850, and 
850 mm. of water in the respective loops. When the intra-intestinal 
pressure was still further raised beyond these levels, movement of 
the meniscus towards the open end of the horizontal tube indicated 
secretion by the loop mucosa. These observations were repeated and 
confirmed in the case of each loop. 

An opportunity presented itself of making a similar series of 
observations on human intestine. A female patient in the course 
of a series of operations for a complicated small intestine obstruc- 
tion, presented at one stage of her treatment an exposed 6-inch 
jejunal loop, completely isolated from the remainder of the bowel. 
The point of maximum absorption (8 cc. per hour) occurred at an 
intra-loop, pressure of 400 mm. of water, and thereafter the rate 
fell till a pressure of 700 mm. was attained. At pressures of 800 
mm. or more, definite secretion occurred into the loop. At 800 mm. 
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the loop became obviously cyanosed, and at that pressure only did 
an uncomfortable sensation of fullness (“like gas’) occur. The 
peristaltic movements of the loop, occurring with each change in 
pressure, were never excessive, and did not prevent accurate cen- 
tralization of the meniscus. The pulse beat was transmitted to the 
fluid in the system. 

The curve of absorption in these experiments was a straight line 
in agreement with the observations of Wells,” who found that ab- 
sorption of saline from closed loops was directly proportional to 
the intra-intestinal pressure. Wells’s studies, however, included 
pressures up to 160 mm. water only. 

The same patient at an earlier stage of her treatment presented 
a jejunal fistula. This fistula was efficiently drained by a tube 
which bore an inflatable balloon collar identical with that described 
for the experiments in dogs. By attaching this drainage tube to a 
manometer, a record was made of the spontaneous changes in intra- 
intestinal pressure. The pressure base line was 20 to 40 mm. 
throughout the course of the experiment. On 3 occasions, during 
30 minutes, the pressure rose rapidly to 150, 250 and 275 mm. of 
water. Each of these excursions lasted 30 to 60 seconds. Minor 
waves up to 60 or 70 mm. were twice as frequent. With nearly all 
these upward excursions of the manometer, there was a complaint of 
mild hypogastric discomfort. Moderately intense umbilical colic 
was experienced whenever the pressure reached 200 mm. of water, 
this threshold Jevel being exceedingly constant throughout the whole 
course of the experiment, and also observed on several other occa- 
sions in the same patient. These excursions were more frequent 
and more pronounced after the ingestion of water and of light food, 
reaching a peak on one occasion of 350 mm. of water. 
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Dissimilation of Pyruvic Acid by Lactobacillus lycopersici. 


M. E. NELSON anv C. H. WERKMAN. 


From the Department of Bacteriology, Iowa State College, Ames, Iowa. 


In view of the intermediary rdle assigned to pyruvic acid in bac- 
terial metabolism, the mechanism of its breakdown by Lactobacillus 


2 Wells, H. S., Am. J. Physiol., 1931, 99, 209. 


Drier, AMYTAL AND AMIDOPYRINE ON Bioop Picture 1623 


lycopersici is of importance to an understanding of the dissimila- 
tion of carbohydrates by the heterofermentative lactic acid bacteria. 

A medium containing pyruvic acid, peptone, yeast extract and 
K;HPO, adjusted to pH 6.2 was fermented anaerobically at 30°C. 
by L. lycopersici, Formation of the 3 final products in equimolar 
quantities (Table I) indicates a dissimilation involving oxidation of 


TABLE I) * 
Dissimilation of Pyruvie Acid by Lactobacillus lycopersici.* 


Exp. 1 Exp. 2 
mm. per liter mm. per liter 
Pyruvie acid, fermented : 
Lactic acid 37.7 22.8 
Acetic acid 35.1 22.6 
COz 38.8 23.8 


*Millimols per liter. 


one molecule of pyruvic acid and the simultaneous reduction of a 
second. Decarboxylation of pyruvic acid does not appear to occur 
since fixation of acetaldehyde by dimedon or bisulphite was re- 
peatedly unsuccessful. The close relationship of the lactic bacteria 
to the propionic bacteria and the failure of van Niel* and Wood 
and Werkman’ to detect acetaldehyde in fermentations by the lat- 
ter suggests application of the proposal of these investigators to the 
lactic acid bacteria, 7. e., breakdown of pyruvic acid according to 
equation (1). The active hydrogen serves to reduce a second 
molecule to lactic acid. 


/OH 
CH3.CO.COOH + H,O -> CH3;0-COOH -> CH,COOH + CO, + 2H (1) 
\ OH 
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Effect of a Deficient Diet, Amytal and Amidopyrine on Blood 
Picture of the Albino Rat. 


ERMA SMITH anv L. MACK. 


From Iowa State College. 


Madison and Squier’ in a discussion of the etiology of primary 
granulocytopenia report that in their series of 14 patients the onset 
lyan Niel, C. B., The Propionic Acid Bacteria, Thesis, Delft, 1928. 


2 Wood, H. G. and Werkman, C. H., Biochem. J., 1934, 28, 745. 
1 Madison, F. W., Squier, T. L., J. Am. Med. Assn., 1934, 102, 755. 
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was preceded in every case by the taking of amidopyrine combined 
with a barbiturate. Also they report the absence of granulocytes 
in a rabbit given these drugs. In light of this report it seemed 
worth while to test the action of amytal and amidopyrine on the 
blood picture of rats weakened by a deficient diet. 

Rats of the Ames-Wistar strain, about 60 days in age, were 
used. The percentage composition of the diet was: Commercial 
casein 18; corn starch 54; butter fat 18; lard 6; and Osborne and 
Mendel salt mixture 4. Sodium amytal and amidopyrine 0.75 gr. 
each (initial dosage which is just sublethal) were freshly dissolved 
in water and administered daily to each rat by stomach tube, the 
animals being anesthetized with ether. Untreated litter mates were 
fed the standard laboratory ration. Total white counts and Hb 
determinations were made every 10 days, using U. S. Bureau of 
Standards pipettes and counting chambers and the Bausch and © 
Lomb colorimeter. Differential counts, necropsies, and bone mar- 
row examinations were made on all animals. 


TABLE I. 
Blood Findings. 


No.of animals Duration of Treated ani- Untreated ani- 

Un- treatment —TInitial— mals—Final mals—Final 

Exp. Treated treated days W.B.C. Hb W.B.C. Hb W.B.C. Hb 

1 6 dL 20 15,400 13.5 7,000 18.0 16,600 14.0 

TE 3 2 65 10,500 13.0 3,700 13.0 11,100 14.5 

Ill 5 3 32 11,100 13.5 7,100 16.0 13,100 14.3 

IV 4 2 42 11,100 13.5 5,900 14.0 12,100 13.5 

V 8 2 34 13,500 15.0 8,600 15.0 14,300 16.0 
Total 26 10 

Ave. 38.5 12,800 13.7 6,450 14.2 13,500 14.5 


Stomatitis did not-occur in these rats; differential counts showed 
granulocytes throughout the period and no significant reduction in 
the percentage of these cells. The bone marrow findings were not 
different from the normal litter mates. The rats showed hematuria 
continuously after the first few days’ treatment. They became 
very weak and emaciated. Rats fed the deficient diet with no drugs 
showed no significant decrease in W. B. C. Necropsies showed no 
gross internal lesions. 

Summary. The white blood count of rats, weakened by a defi- 
cient diet, may be reduced approximately 50% by oral administra- 
tion of amytal and amidopyrine. Granulocytes do not disappear 
from the blood stream. 
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Ascorbic Acid Content of Blood. 


CHESTER J. FARMER anp ARTHUR F, ABT. 


From the Departments of Chemistry and Pediatrics, Northwestern University 
Medical School, Chicago, Ill. 


While numerous papers have appeared dealing with the ascorbic 
acid content of various plant and animal tissues, and urine, only a 
few refer to the quantity present in the blood. Van Eekelen, Em- 
merie, Josephy and Wolff," and Emmerie and Van Eekelen’ depro- 
teinize blood, blood plasma, or serum with trichloracetic acid, pre- 
cipitate interfering substances, chiefly SH compounds, with mer- 
curic acetate, then treat with H.S, which not only precipitates the 
mercury but also reduces that portion of ascorbic acid which in 
blood occurs in a reversibly oxidized state. The H.S is later re- 
moved by a stream of nitrogen, and the ascorbic acid estimated by 
titration with 2:6 dichlorobenzenoneindophenol.* Gabbe* claims 
that loss of ascorbic acid occurs if a solution of pure ascorbic acid 
is treated with H.S in the presence of mercuric acetate, and there- 
fore, omits this step. Tauber and Kleiner’ describe a method gen- 
erally applicable to plant and animal tissues (and to blood) in which 
the essential features of deproteinization, removal of interfering 
substances, and H,S reduction are preserved. They estimate the 
ascorbic acid present either by titration or by its ability to reduce 
potassium ferricyanide, with subsequent development of Prussian- 
blue upon the addition of the ferric gum ghatti reagent of Folin 
and Malmros.° 

Our experience with several of these methods disclosed a number 
of difficulties. Some of the methods require considerable quantities 
of blood. Mercuric acetate solutions must not be over two weeks 
old, or filtrates containing colloidal sulphides may be obtained, 
particularly when the method is applied to urine. Any colloidal 
material in the filtrate makes it impossible to obtain a satisfactory 


1 Van Eekelen, M., Emmeric, A., Josephy, B., and Wolff, L. K., Klin. Wschr., 
1934, 13, 564. 

2Emmerie, A., and Van Eekelen, M., Biochem. J., 1934, 28, 1153. 

3 Tillmans, J., Hirsch, P., and Hirsch, W., Zeitschr. f. Untersuch. d. Lebensmit- 
tel, 1932, 63, 1. 

4 Gabbe, E., Klin. Wschr., 1934, 13, 1389. 

5 Tauber, H., and Kleiner, E. S., J. Biol. Chem., 1935, 108, 563. 

6 Folin, O., and Malmros, J., J. Biol. Chem., 1929, 83, 115. 


1626 Bioop AscorBic ACID 


endpoint during the titration with the dyestuff. The endpoint with 
trichloracetic acid filtrates is not sharp. 

In the present study, we are chiefly concerned with finding some 
method whereby the relative ascorbic acid level of blood in infants 
and children may be determined as an aid in studying subclinical 
scurvy and following its course under treatment. Since the amount 
of blood obtainable is frequently limited, the following method has 
been employed: Five or more cubic centimeters of blood are drawn 
and oxalated. The blood is centrifuged immediately, the plasma 
removed, and a tungstic acid filtrate prepared. Usually 2 cc. of 
plasma are pipetted into a round bottom 15 cc. centrifuge tube, 4 cc. 
distilled water added, followed by 2 cc. of 5% sodium tungstate, the 
contents mixed, then 2 cc. of % normal sulphuric acid added, in the 
usual manner.’ After thorough mixing, the tube is allowed to 
stand for 1 to 2 minutes, then centrifuged. About 6 to 7 cc. of 
clear fluid are obtained. Two cubic centimeter portions are pipetted 
into round bottom centrifuge tubes and titrated immediately to the 
first faint pink color (compared with the untitrated solution) as 
rapidly as possible. A 5 cc. microburette (div. 0.01 or 0.02 cc.) is 
used to measure the required volume of dye solution. 

The dyestuff is prepared as follows: Approximately 0.1 gm. of 
sodium 2 :6 dichlorobenzenoneindophenol (E. K. Co. No. P 3463) is 
twice extracted with scalding hot water (for maximum solution). 
Each extract is poured through a small filter paper, combined, and 
diluted with freshly boiled and cooled water to a volume of 50 cc. 
Reject the insoluble residue. This stock solution is good for about 
3 weeks. Dilute 10 cc. of this stock solution to 100 cc. with boiled 
and cooled distilled water. This diluted solution after standardiza- 
tion is used for titration of the deproteinized plasma fluid. 

The diluted dyestuff is standardized as follows: A definite amount 
(approximately 60 mg.) of ascorbic acid (Cebione, Merck, 0.1 gm. 
ampules, vacuum sealed) is weighed out and dissolved in 5% 
acetic acid solution (made from freshly boiled and cooled water) 
and diluted to 100 cc. Two cubic centimeters of this solution are 
transferred to a 50 cc. volumetric flask and diluted to the mark with 
5% acetic acid solution. (This solution approximates in ascorbic 
acid content that of deproteinized plasma.) The dilute dyestuff is 
now titrated against 2 cc. portions of dilute ascorbic acid solution, 
in the manner prescribed for titration of the deproteinized plasma 


7 Folin, O., Laboratory Manual of Biological Chemistry, 5th Ed., Appleton and 
Co., 1934, p. 263. 
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solution. We check the ascorbic acid solution further by titration 
against a 0.01 N iodine solution (1.14 cc. 0.01 iodine = 1 mg. 
ascorbic acid) which has previously been standardized against 
potassium iodate (Merck’s Reagent). The ascorbic acid solution 
must be used immediately after standardization. 

Table I shows the recovery of various quantities of ascorbic acid 
added to the plasma before deproteinization. 


TABLE I. 
Recovery of Added Ascorbic Acid (on Basis of 2 ec. Deproteinized Plasma). 
Initial Added Total 
Ascorbie Ascorbie Ascorbic Recovered 
Acid Acid Acid % of 
Plasma mg. mg. mg. mg. total A. A. 
Dog* .0045 -1838 .1883 .1782 94.64 
a .0045 .1838 1883 .1800 95.59 
Human -0067 -0010 .0078 0074 93.25 
“is .0067 0021 .0088 .0076 86.36 
3 0054 .0008 .0063 .0063 100.00 


*In this series 2 additional determinations were run on the same plasma 
deproteinized by means of trichloracetic acid. The recovery values were 102.28 
and 97.29 %, respectively. 


Ascorbic acid values of plasma deproteinized by trichloracetic 
acid (2 cc. plasma, 5.5 cc distilled water, 2.5 cc. 20% CCl;COOH) 
have in many instances been determined on the same specimen as de- 
proteinized by tungstic acid. The values in trichloracetic acid fil- 


TABLE II. 
Ascorbic Acid 
Urine Blood Plasma Customary inclusion or 
mg./ce. mg./100 ce. absence of citrus fruit 
Age, Single Tungstic Acid from diet before starting 
Student Yrs. Speciment Filtrate experiment 
Bak 32 Oranges daily 
Initial value 0.0068 1.375 
O.J. for 1 week .1150 1.463 
R.M. 22 Citrus fruit once a day 
Initial value _ 0015 1.030 
O.J. for 1 week .0022 1.350 
ALN. 21 »7 7? occasionally 
Initial value .0041 0.687 
O.J. for 1 week .0049 1.350 
R.R. 22 2 er more oranges daily 
Initial value .0047 2.290 
O.J. for 1 week .1200 2.360 
EUS: 21 Occasional orange 
Initial value 0011 0.916 
O.J. for 1 week .0044 1.463 
E.W. 22 Citrus fruit daily 
Initial value .0016 1.145 
O.J. for 1 week 0227 1.350 


+ Estimated according to method of Harris and Ray, Lancet, 1935, 228, 71. 
O.J. = Orange juice. 
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trates are usually a few milligrams percent higher due to 2 causes : 
the endpoint of the titration is less definite, and trichloracetic acid 
apparently contains some foreign substance which reduces the 
dyestuff a little less rapidly than ascorbic acid. 

Table II shows data obtained on a group of medical students 
receiving one pint of orange juice daily for one week. 

Table III presents data taken at random on children attending the 
pediatrics clinic. 


TABLE III. 


i ————————————————— 


Ascorbie Acid 


Urine Blood Plasma 
mg./ce. mg./100 ce. j 7 
Age, Single Tungstie Acid Customary diet: fruits, 
Name Yrs. Specimen Filtrate vegetables 
B.M. 13% .0083 0.819 Citrus fruit, green veg- 
etables 
E.R. 1 .0029 0.671 None 
2 1 — 0.513 Diet unchanged 
ed 1 — 1.687 After receiving 30 mg. 
Cebione (Merck) daily 
for 1 week 
KR. 9 .0450 1.374 1 orange daily 
M.W. Gi .0111 0.859 Green vegetables 
ELM. 14 .0001 0.458 No fruit or tomato juice 
for years. (Allergic 
asthma) 
M.J. 5 0112 1.220 Orange or tomato daily 
D.M. 1 0049 1.168 Orange daily 


Mirsky, Swadesh, and Soskin® in a recent study state that they 
have been unable to make any correlation between the total ascorbic 
acid content of blood and the dietary regime. Our data presented 
in the tables clearly indicate that the ascorbic acid percent in the 
blood in the reduced form follows closely the Vitamin C intake. 
Assuming the correctness of the observations of Mirsky, Swadesh, 
and Soskin, the conclusion is unavoidable that for clinical purposes 
the reduced ascorbic acid content of blood is of the greater signifi- 
cance. We are collecting additional data on this question. 

Plasma deproteinized by tungstic acid cannot be treated with H.S 
in order to effect a reduction of any ascorbic acid occurring in the 
oxidized form. Such treatment leads to the formation of a col- 
loidal yellow tungsten sulphide, which up to the present has been 
impossible to remove. We have, however, subjected trichloracetic 
acid deproteinized plasma to H.S reduction, and obtained enhanced 
ascorbic acid values. Several values are shown in Table IV. 


8 Mirsky, A., Swadesh, S., and Soskin, S., Proc. Soc. Exp. Bron. AND Mep., 
1935, 32, 1130. 
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TABLE IV. 
Ascorbie Acid Values in mg. per ec. Plasma. 
Subject D.N. IL. V.W. J.D. J.F. 
Tungstic Acid Filtrate 0.422 1.346 1.010 1.262 0.926 
Ascorbic Acid in reduced form 
Trichloracetic Acid 0.802 1.683 1.978 1.569 1.123 


Filtrates after HoS reduction 
Total Ascorbie Acid 


These data show no constant relationship between reduced and 
total ascorbic acid values in the various plasma samples. 

In conclusion, we wish again to state that this method is pre- 
sented with full knowledge that it estimates only that portion of 
ascorbic acid occurring in plasma in the reduced form. It requires 
but small amounts of blood, and as far as we have been able to 
determine to date, accurately indicates the nutritional state of the 
body relative to Vitamin C. 

We wish to acknowledge our indebtedness to Merck and Co., Inc., 
for a grant supporting this investigation, and to Miss Elizabeth 
Smith for technical assistance. 
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Studies on Non-bacterial Cholecystitis. AA Non-Traumatizing Tech- 
nique for Study of Chemical Cholecystitis. * 


H. G. ARONSOHN anp E. ANDREWS. 


From the Department of Surgery, the University of Chicago. 


To produce an experimental cholecystitis from which conclusions 
can be drawn concerning human cholecystitis, 3 basic postulates 
must be fulfilled. First, the cholecystitis must be a direct result of 
the material used, and not even partially due to an inherent defect 
in the technique. Second, the material introduced must be such as 
is normally found either in the body fluids or in the ingested food, 
and should not be artificial and foreign to the body. Third, the 
reaction produced in the gall-bladder by this material must be simi- 
lar in appearance to human cholecystitis. 

The ideal method for introducing any substances into the gall 
bladder is by way of its natural passages, e. g., the common duct. 


* This work was done in part under a grant from the Douglas Smith Founda- 
tion for Medical Research of the University of Chicago. 
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This is possible by leading a catheter up into the gall bladder through 
an opening in the common duct as close to the duodenum as pos- 
sible, to avoid any manipulation of the gall bladder. To reestablish 
a rather normal flow of bile, a glass cannula can be fixed in place 
in the common duct at the point of the opening. 

The detailed technique is as follows: The experiments were per- 
formed on dogs under ether anesthesia. The abdomen is opened 
by a midline incision, and the duodenum lifted aside, exposing the 
common duct. The latter is freed from the surrounding tissue and 
an untied ligature put around the distal end. An unfolded sponge 
is inserted under the duct, thus isolating it from all surrounding 
structures and preventing any bile from flowing on to the peri- 
toneum through the opening which is made. A longitudinal incision 
about 1 cm. long is now made in the common duct about 1.5 cm. 
from its entrance into the duodenum, the margins of this opening 
then being clamped on each side by a moskito forceps. A soft, 
French rubber catheter, 2.5 to 3.5 mm. in diameter, depending on 
the width of the duct, is introduced through this opening into the 
gall bladder. As much bile as possible is then aspirated by means 
of a syringe attached to the end of the catheter, and an equal amount 
of material is injected. To prevent a back flow of bile through 
the opening in the common duct while the catheter it being drawn 
out and the glass cannula inserted, it is necessary to clamp off the 
common duct for a short time during this process. This can be done 
very gently by making use of a rubber-protected clamp, placed as 
close as possible to the gall-bladder, to allow room for the cannula 
to be inserted. 

The glass cannula which was used is 3 cm. in length and 4 mm. in 
diameter, tapering at each end and grooved a short distance from the 
tips on each side. The cannula is gently introduced through the duct 
opening and is so set in place that the central bulging portion, be- 
tween the 2 grooves, is visible through the opening. The previously 
inserted ligature is then tied in place over the distal groove of the 
cannula and another ligature tied around the proximal grooved 
surface, The cannula is now held tightly in place. After unclamp- 
ing the duct and observing a normal flow of bile towards the duo- 
denum, the edges of the opening are sutured together above the 
cannula, 

The above procedure is carried out without any difficulty in 60- 
70% of the cases. The entire process, including the introduction 
of the cannula, can be accomplished in 20-25 minutes, without even 
bringing the gall bladder into view, thus assuring freedom from 
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traumatization. In about 20% of the cases, however, it is not 
possible to introduce the catheter successfully into the gall bladder 
without special manipulation. If the catheter encounters any great 
resistance about 6-8 cm. from the opening in the duct, it is fairly 
certain that it has entered one of the hepatic ducts. The catheter 
should then be withdrawn, and the particular hepatic duct clamped 
off. This procedure usually allows the catheter to proceed in the 
right direction, 7. e., into the gall bladder. 

Control experiments were run to show that the technique of this 
operation does not produce any reaction or traumatization in the 
gall bladder. In some cases, bile was aspirated and nothing was 
injected, while in others saline was injected through the catheter 
as acontrol. In all instances, there was a complete absence of reac- 
tion in the gall bladder. 

In summary, this operation can be accomplished in 60-70% of the 
cases without any traumatization, as the technique is quite simple. 
In 20% of the cases, there is necessary a special skill on the part 
of the surgeon which, too, can be quite readily mastered. The oper- 
ation cannot be accomplished in only a very few per cent of cases, 
in which the common duct is too fine for even the smallest catheter to 
be introduced. 
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Studies on Non-Bacterial Cholecystitis. Protein Injection into Gall 
Bladder and Reaction of Gall Bladder in Anaphylaxis. * 


H. G. ARONSOHN anp E. ANDREWS. 
From the Department of Surgery, the University of Chicago. 


In spite of the previous failure to find a correlation between the 
nitrogen content of the gall bladder and cholecystitis, it was thought 
advisable to approach the matter experimentally by increasing the 
nitrogen content and observing the effects. This was done by the 
injection of egg albumen. 

Fifteen dogs were operated upon. The egg albumen solutions 
used were first the undiluted white of egg and second, a 6% solution 
in Ringer’s of crystalline purified egg albumen. They were injected 
either directly into the gall bladder cavity or into the wall. In 9 of 


— 


*This work was done in part under a grant from the Douglas Smith Founda- 
tion for Medical Research of the University of Chicago. 
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the 15 cases the introduction was done by means of a needle punc- 
ture and in 4 cases a catheter was introduced into the gall bladder 
through an opening in the common duct and the material introduced 
through this. In some instances either the common or cystic duct 
was ligated and in others the gall bladder was allowed to remain 
patent. The amount of egg albumen solution used was 6 cc. in 
every instance. Before the introduction of this material 6 to 10 cc. 
of bile were aspirated from the gall bladder. When the injection 
was made into the wall of the gall bladder, 6 or 8 different spots 
were injected with about 1% cc. either subserously or into the deeper 
layers. The dogs were electrocuted in 48 hours and cultures and 
sediment tests of the bile made as well as microscopic examinations 
of the gall bladder. 

Thirteen of the 15 gall bladders showed active recent inflamma- 
tory processes in the wall. These were characterized by edema, 
fibrinous exudate and hemorrhage. The gall bladder contained 
thick, deep green bile clouded with large bile-stained albumen flakes. 
Histologically, in all of the cases inflammatory reaction was present. 
This was much more pronounced in the outer layers. The most 
constant finding was a marked edematous thickening of the serosa 
with round cell infiltration which was not so marked. The lymphat- 
ics were often greatly dilated and fibrinous deposits in and over the 
serosa were frequent. The mucosa was normal while a minimal 
round cell infiltration was seen in the muscularis. This histological 
picture resenibles that described in man by Boyd,’ Graham,’ Fein- 
blatt,? Andrews,* and Denton’ much more closely than does chole- 
cystitis produced by bacterial infection, although the picture is not 
as extreme as the experimental chemical cholecystitis produced by 
other agents to be reported later. That this reaction in the gall 
bladder is not due merely to the local mechanical effects of the 
needle puncture is obvious when one considers that the same results 
were obtained on the free surface or when the puncture was made 
through the hepatic surface or even when the material was intro- 
duced through a catheter in the common duct. Similarly the effects 
were not due to duct ligation alone since the same results were 
obtained in other instances where the connection was left patent. 

The possibility was considered that this is an anaphylactic reac- 


1 Boyd, Textbook of Surgical Pathology. 

2 Graham, Diseases of the Gallbladder and Bile Ducts. 
3 Feinblatt, H. M., New England J. Med., 1928, 109, 1073. 
4 Andrews, E., Trans. West. Surg. Assn., 1934. 

5 Denton, T., Arch. Surg., 1927, 14, 1. 
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tion and for this reason 2 dogs were given intravenous injections of 
egg albumen previous to the time of operation. The local reaction 
to egg protein, however, remained unchanged. Furthermore, other 
animals received 2 injections into the gall bladder after 3-day in- 
tervals and the effects observed were no greater than one would 
expect on a purely additive basis. 

These experiments seem to indicate that the reaction obtained by 
injection of protein into the gall bladder is not anaphylactoid in 
character. Clinical observations, however, suggest the possibility 
that in mana reaction may occur on the biliary system based on an 
anaphylactoid condition. 

Alvarez*® has recently described 4 cases in which pain, apparently 
in the gall bladder, was due to an anaphylactic response against 
certain foodstuffs (chicken, milk and eggs), omission of these from 
the diet affording relief. A series of cases of very similar nature 
has recently been observed by Croutch.’ However, the specific 
anaphylactic reaction of the gall bladder has never, as far as we 
know, been produced in the experimental animal. For that reason, 
the following experimental observations may be of interest: 

Each of 3 dogs received 4 intravenous injections of crystallized 
egg albumen within a period of 3 days, each injection consisting of 
5 cc. of a 6% solution. No particular reactions were observed 
either during or after these injections. After an interval of 6 days, 
there was injected again a 6% solution of the same crystallized egg 
albumen, but this time in much larger quantities, sufficient to pro- 
duce visible and marked anaphylactic response. In 2 of the ani- 
mals, the reaction consisted of vomiting, trembling, irregular respi- 
ration, and passage of feces, while in the third dog, the response ‘was 
considerably more pronounced, with vomiting, loss of consciousness, 
cessation of respiration for 3 minutes, and generalized convulsions. 
The quantity of the last injection was 15-20 cc. in the first 2 dogs, 
and 25 cc. in the last. The animals were electrocuted one-half hour 
following the last injection, and post-mortem examination made 
immediately. In all 3 cases, there was found a marked edema of 
the gall bladder wall, more specifically of the serosa. The thickness 
varied from 3 to6 mm. Microscopic examination of the liver re- 
vealed markedly constricted arterioles. 

As a control experiment, egg albumen was injected in large 
amounts into 3 other dogs, which had not, however, received any 


6 Alvarez, W. C., Proc. Staff Meetings of the Mayo Clinic, 1934, 9, 45. 
7 Croutch, personal communication. 
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previous injections. In 2 of these animals, no symptoms were 
visible until 40 cc. had been injected, while after 45 cc. the reaction 
was marked but consisted only of vomiting and passage of feces. 
In the third dog, these symptoms were not present until the injec- 
tion of 60 cc. Electrocution was performed one-half hour later, 
and this time post-mortem examinations revealed perfectly normal 
gall bladders. A comparison of the results in the 2 series of animals 
leads us to the conclusion that the reaction obtained after the last 
injection in the first series was an‘anaphylactic response, since it 
required much less albumen to produce a response in the previously 
sensitized dogs than in the control animals. Furthermore, the con- 
striction of the arterioles in the liver in the first series of animals 
is suggestive of anaphylactic change. 
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Effects of Phenacetin and Aspirin Respectively upon Action of 
Phenobarbital. 


ALFRED GILMAN anp HENRY G. BARBOUR. 


From the Department of Pharmacology and Toxicology, Yale Uniwersity. 


Some practical advantages of combining an analgesic with a hyp- 
notic drug have been suggested by the work of Loewe and others. 
In particular, Kaer and Loewe’ investigated the hypnotic and toxic 
effects of members of 2 different analgesic groups in combination 
with barbital, namely, aspirin and phenacetin. 

Aspirin was found to antagonize to a similar extent both the 
hypnotic and toxic effects of barbital. Phenacetin, on the other 
hand, while also antagonizing the toxic effects of barbital, appeared 
to enhance the milder hypnotic effects of the latter drug. This would 
suggest a better “therapeutic ratio” for a mixture of barbital and 
phenacetin than for barbital alone. In addition, such a mixtute 
would have the additional therapeutic advantage of supplementing 
the hypnosis with analgesia. 

We have completed an investigation along this line in which 
aspirin and phenacetin have respectively been used in combination 
with another member of the barbiturates, namely phenobarbital. 

Rats were used as experimental subjects. The animals were 


1 Kaer, E., and Loewe, S., Arch. f. exp. Path. und Pharm., 1926, 116, 140; 
1926, 118, 108. 
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fasted 24 hours before the administration of the drugs which were 
given by stomach tube. Phenobarbital was administered in solution 
in the form of the magnesium salt. In those experiments in which 
an analgesic was added, it was suspended in 2% acacia in the pheno- 
barbital solution. To make all experiments comparable, 2% acacia 
was also added to the magnesium phenobarbital. In all cases the 
volume administered was kept constant (1.0 cc./100 G. rat), in- 
creased dosage being accomplished by increasing the concentration 
of drug in solution or suspension. All narcotized animals were 
kept in a warm room (constant at 31°C.) to minimize heat loss 
while anesthetized. 

Phenobarbital was administered at 2 levels of dosage, minimal 
and toxic, the lower level to determine the effect of the addition of 
an analgesic upon the minimal hypnotic dose, the higher level to 
ascertain the toxicity of the combination of drugs. The proportion 
of phenacetin to phenobarbital was 5:1 by weight, the analgesic 
being given in the higher dosage. This proportion represents the 
ratio of the average therapeutic dosage of the drugs. 


Results. Minimal hypnotic dose. It was found that magnesium 
phenobarbital when fed orally to rats in amounts of 25 mg./kilo 
produced symptoms of excitement followed by slight hypnosis. The 
administration of 50 mg./kilo produced more pronounced effects, 
the animals remaining depressed for several hours. 

The addition of acetyl salicylic acid in amounts equal to the pheno- 
barbital proved definitely antagonistic. Thus animals receiving 50 
mg./kilo of magnesium phenobarbital plus 50 mg./kilo of aspirin 
failed to show signs of any excitement or depression. 

On the other hand, the combination of phenobarbital plus 5 times 
the amount of phenacetin behaved in exactly the same manner as 
the phenobarbital controls. Rats receiving 25 mg./kilo of mag- 
nesium phenobarbital plus 125 mg./kilo of phenacetin showed ex- 
citement and slight hypnosis, whereas double this amount produced 
a depression lasting for several hours. 


Toxic doses. In view of the fact that phenacetin was in no way 
antagonistic to the hypnotic action of phenobarbital, a large series 
of animals was fed toxic amounts of these 2 drugs in the same 5:1 
ratio to determine the effect of the addition of the analgesic upon the 
toxicity of phenobarbital. The results are summarized in Table I. 
As can be seen from the table, the combination of phenacetin and 
phenobarbital proved to be less toxic than phenobarbital alone. 

No difference could be observed between the 2 groups of animals 
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TABLE I. . 
Comparative Toxicity of Magnesium Phenobarbital and Magnesium Phenobarbital 


Plus Phenacetin. 
pee Se ee ee ee ee 
SS eee ——————————ee 


Dose 
Mg. Phenobarbital Deaths 
mg. /K No. Rats 12hr. 24hr. 48hr. 72hr. Total % 
200 30 a — a — 2 if 
225 30 -— 5 = — 5 17 
250 10 3 —_— il —_ 4 40 
275 10 3 2 —_ — 5 50 
300 10 3 1 —_ 1 5 50 
Total 90 10 8 2 1 21 23.5 
Phenacetin 
mg./K 
200 1000 30 — — ii — 1 3 
225 1125 30 3 — iL 1 5 aby 
250 1250 10 1 —_— 1 — 2 20 
275 1375 10 2 — — _ 2 20 
300 1500 10 1 1 — — 2 2 
3 il 12 13.5 


Total 90 i 1 


with respect to the time of onset of hypnosis, the duration of anes- 
thesia, and the recovery period. 


Conclusion. The above results confirm for phenobarbital those 
reported by Loewe for barbital. It is apparent that when an anal- 
gesic is given simultaneously with a hypnotic drug, care must be 
exercised in the choice of the former. Thus, whereas acetyl salicylic 
acid antagonizes the hypnotic action of phenobarbital, phenacetin in 
no way diminishes its activity. Furthermore, the evidence shows 
that phenacetin may exert a protective influence by antagonizing the 
toxic effects of phenobarbital. 
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Effect of Diet upon Blood Phosphorus Partition of Rats with and 
without Insulin. 


NATALIE VAN CLEVE anp AGNES FAY MORGAN. 


From the Laboratory of Household Science, University of California, Berkeley. 


Beginning with the work of Harden and Young and followed by 
that of Embden and his associates, it has been evident that phos- 
phorus may play some role in the oxidation of carbohydrate. This 
idea became more fixed after the isolation of insulin when it was 
shown that not only blood sugar but also urine phosphate and blood 
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inorganic phosphorus decreased after the administration of this 
hormone. The drop in blood inorganic phosphorus following in- 
sulin injection has been observed by Wigglesworth, Woodrow, 
Smith and Winters’ for normal rabbits, Briggs, Koechig, Doisy, and 
Weber® for normal dogs, and Harrop and Benedict® for normal and 
diabetic human beings. 

Studying the different fractions of blood phosphorus during in- 
sulin action, Kay and Robison* found that, in the rabbit, there is 
little change in the lipoid phosphorus, an increase in total acid 
soluble, a slight decrease in the inorganic phosphorus, and therefore 
an increase in the organic portion. Kerr’ reported, in a similar study 
on the partition of blood phosphorus in dogs under the influence of 
insulin, a drop in the inorganic phosphorus and variable changes in 
the lipoid fraction, although he was unable to find, as had Kay and 
Robison, an increase in the organic fraction. 

The decrease of blood inorganic phosphorus after insulin injec- 
tion has been taken by some to indicate a shift of phosphorus from 
blood to tissues where it may be held in combination with the sugar 
which simultaneously disappears from the blood. This suggestion, 
however, has not been borne out by the work of Kay and Robison,* 
and Cori and Goltz® who were unable to find an increase, respect- 
ively, in muscle or in liver organic phosphates after insulin. Total 
blood phosphorus determinations, which might help to throw some 
light on this problem, have not been reported. 

Since there appear, then, to be no clear-cut results indicating the 
fate of the phosphorus which seems to disappear after insulin ad- 
ministration, and since so little work has been done on the changes 
in all of the phosphorus fractions under the influence of insulin, 
further study of these problems is indicated. 

This experiment was undertaken in order to observe changes in 
the sugar, inorganic phosphorus, total acid soluble phosphorus, 
lipoid phosphorus, and total phosphorus of the whole blood of rats 
on 3 different diets when insulin was administered to one-half of 
the animals 30 minutes before blood samples were taken. In none 
of the previous studies has any attention been paid to the habitual 


1 Wigglesworth, V. B., Woodrow, C. F., Smith, W., and Winters, L. B., J. 
Physiol., 1922-23, 57, 447. 

2 Briggs, A. P., Koechig, I., Doisy, E. A., and Weber, C. J., J. Biol. Chem., 
1923, 58, 721. 

3 Harrop, G. A., and Benedict, HE. M., J. Biol. Chem., 1924, 59, 683. 

4 Kay, H. D., and Robison, R., Biochem. J., 1924, 18, 1142. 

5 Kerr, S. E., J. Biol. Chem., 1928, 78, 35. 

6 Cori, C. F., and Goltz, H. L., Am. J. Physiol., 1925, 72, 256. 
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diet of the subjects, although it is well known that both blood sugar 
and blood phosphorus levels of animals in the post-absorptive con- 
dition may be affected by the composition of the diet. 

The 3 diets, designated respectively as standard, high carbohy- 
drate, and high fat, were planned to contain, as nearly as possible, 
comparable amounts of agar, cottonseed oil, protein, and salt mix- 
ture per calorie, as shown in Table I. In each case the diets were 
supplemented with 5.5 gm. of dried brewers yeast and 12 drops of 
codliver oil per animal per week. 


TABLE I. 
Composition of Basal Diets. 
Constituents % of Nitrogen Phosphorus 
Diet % by weight Calories %o % 
Standard 2.6 0.38 
Casein 20.0 17.9 
Cornstarch 57.9 51.9 
Hydrogenated 
Cottonseed oil 14.0 28:3 
Cottonseed oil 0.9 1.8 
Salts13 3.6 
Agar 3.6 
High fat Boll 0.54 
Casein 29.0 18.6 
Cornstarch 8.0 5.1 
Hydrogenated 
cottonseed oil 51.6 74.5 
Cottonseed oil 12 Aleré 
Salts13 5.1 
A. Agar 5.1 
High carbohydrate 2.2 ().30 
Casein 17.0 17.9 
Cornstarch 76.0 80.2 
Cottonseed oil 0.8 1.9 
*Salts13 aya 
Agar ail) 


13 Osborne, T. B., and Mendel, L. B., J. Biol. Chem., 1919, 37, 557. 


Sixteen animals, taken when 28 days of age, were placed on each 
diet for 28 days. At the end of the experimental period, after 24 
hours’ fasting (except that in the first series those on the standard 
diet were fasted only 4 hours), one-half of each group received 
3U/kg. of insulin and the others, acting as controls, were given no 
insulin. The pooled whole blood (collected under amytal anesthesia ) 
from the 8 rats in each division was used to determine inorganic 
phosphorus by the method of Fiske and Subbarow,’ total and total 
acid soluble phosphorus by a modification of the same method, 


7 Fiske, C. H., and Subbarow, Y., J. Biol. Chem., 1925, 66, 375. 
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lipoid phosphorus by a modification of the Bloor’ and Fiske 
and Subbarow methods, and the blood sugar by Somogyi’s modifi- 
cation of the Shaffer-Hartmann method.’ The entire procedure 
was repeated with a second set of rats. 
TABLE II. 
Growth of Rats from 28th to 56th Day of Age on the 3 Diets. 


aNj3Njj#»_‘s’wowoa0»saooswoaoaes=oaoaoOoToeSS= eos YTylvi> oe 


Total Food Calories 
Initial Total food intakeper per 


No. of wt. gains intake gm. gain, gm. 

Diets Series rats gm. gm, gm. gm. gain 

Standard 1 16 58 106 274 2.6 TIGL 
2 16 62 140 330 2.4 

High fat 1 16 52 92 176 19 11.5 
2 16 61 106 190 1.8 

High earbohydrate 1 16 57 103 316 3.0 Slee 
16 62 101 316 3.1 


As can be seen in Table II, the food intake per gram gain in 
weight varies with the caloric content of the diet. Thus the animals 
ate almost exactly the same number of calories for each gram of 
gain in weight, in accord with the statement of Smith and Carey” 
that, within narrow limits, consumption of food by the rat is ad- 
justed to caloric value of the ration. Moreover the amount of gain 
on all the diets was quite similar. These results, therefore, support 
the conclusions of Levine and Smith” that fat calories are as eff- 
cient as carbohydrate calories for the promotion of normal growth 
in the rat. 

The results of the blood analysis are given in Table III and in- 
terestingly enough, in this experiment, the drop in inorganic blood 
phosphorus does not characteristically follow insulin injection but 
occurs only on the high fat diet, although it is found on this diet in 
both series. Most of the literature reporting changes in inorganic 
phosphate has dealt with inorganic phosphorus curves and not with 
a single point of phosphorus level after insulin. We arbitrarily 
chose one-half hour after administration of insulin as the time for 
taking the blood samples, since Barbour, Chaikoff, MacLeod, and 
Orr’? have shown that there is a marked lowering of blood sugar 
within this period in the rat, and we have also found this to be the 


8 Bloor, W. R., J. Biol. Chem., 1918, 36, 33. 

9 Somogyi, M., J. Biol. Chem., 1926, 70, 599; 1930, 86, 655. 

10 Smith, A. H., and Carey, E., J. Biol. Chem., 1923, 58, 425. 

11 Levine, H., and Smith, A. H., J. Biol. Chem., 1927, 72, 223. 

12 Barbour, A. D., Chaikoff, I. L., MacLeod, J. J. R., and Orr, M. D., Am. J. 
Physiol., 1927, 80, 243. 
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case. It is possible, however that at this time the inorganic phos- 
phate had not yet approached its lowest level. If, in our study, 
within one-half hour after insulin injection, the inorganic blood 
phosphorus was just starting on the downward slope (and in all 
but one case, where there was no change, the trend after insulin 
was slightly in favor of a decrease) it would seem that a high tat 
diet increases the sensitivity of the inorganic phosphorus to insulin 
activity. 
TABLE III. 
Blood Sugar and Blood Phosphorus Partition in mg. % on the 3 Diets* 


High Carbo- 
Standard Diet High Fat Diet hydrate Diet 


No No No 
Blood Constituent Series Insulin Insulin Insulin Insulin Insulin Insulin 
Sugar —t™” ie ake oo. 837 83 24 
2 79 ~~ lost 88 21 74 —_— 
Inorgani¢ Phosphorus 1 6.3 6.0 Gal 4.3 6.0 5.9 
2 6.6 6.6 6.0 5.4 6.8 6.7 
Total Acid Soluble 1 37.8 39.2 40.7 38.8 41.5 42.7 
Phosphorus 2 39.9 41. 40.7 41.3 42.8 43.9 
Lipoid Phosphorus 1 elles SLO 10.3 11.3 
2 HOS Os Ee LOR Oe alah 
Total Phosphorus il 515 50.9 51.8 50.4 52.4 53.8 
2 50.8 51.9 52.4 51.7 53.8 55.4 
Difference of Total Acid 
Soluble and Frorganic 
Phosphorus (Calculated 1 31.5 33.2 34.6 34.5 35.5 36.8 
Organic Phosphorus) 2 33.3 34.7 34.7 35.9 36.0 37.2 


*Each figure represents the results of 2 to 4 duplicate determinations on the 
pooled whole bloods of 4 male and 4 female rats, 
we 


Since this is apparently the first attempt to observe changes in 
the inorganic blood phosphorus after insulin in the rat, the effect 
noted may be explicable as due to species differences in this matter 
between the rat and the rabbit, dog, and human subjects hitherto 
studied. 

The total acid soluble and lipoid fraction are fairly constant on 
the 3 diets with and without insulin, slight changes in one partition 
being balanced by compensatory changes in another, so that the total 
phosphorus remains practically unchanged. The high carbohydrate 
diet is an exception, since there is some evidence of an increase in 
the total phosphorus on this diet following insulin administration. 
In any case, however, there does not appear to be a loss of phos- 
phorus from the blood as suspected by other workers. 
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The calculated organic phosphorus figures are interesting in view 
of the controversy in the literature concerning the effect of insulin 
on this fraction. The changes that we found, an increase in the 
organic partition of about 3% in over 80% of the cases following 
insulin injection, are not of sufficient magnitude to warrant definite 
conclusions, but appear to indicate that there is a tendency, under 
the conditions of this experiment, for the blood organic phosphorus 
to increase during insulin activity. Such a change is in contrast 
with the results of Kerr? but in agreement with those of Briggs, 
Koechig, Doisy, and Weber* and those of Kay and Robison.’ 

Conclusions. It may be concluded, then, that after insulin injec- 
tion, (a) the blood inorganic phosphorus of rats decreases only on 
the high fat diet, (b) the other determined phosphorus fractions 
vary only slightly, (c) there does not appear to be a loss of phos- 
phorus from the blood, and (d) there is a tendency for the organic 
phosphorus of the blood to increase. 
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Intermediate Hosts of Aelurostrongylus Abstrusus of the Cat. 


M. HOBMAIER anp A. HOBMAIER. 


From the Hooper Foundation for Medical Research, University of California, San 
Francisco. 


The conception of the life history of the lungworm Aeluro- 
strongylus abstrusus of the cat is based upon the work of Cameron 
as set forth in a series of papers by this author. No information, 
however, in regard to the development of intermediate forms of the 
first stage larvae in the supposed intermediate host, the mouse, is 
available from his studies. 

Necropsies of 500 housecats of the city of San Francisco revealed 
the presence of Aelurostrongylus abstrusus in 8 instances. Twenty- 
two autopsies performed on cats from 20 other localities in Califor- 
nia added 2 more cases. This material has been used in the present 
study. 

The first stage larvae of Ael. abstr. behave in a manner usual 
among larvae of Synthetocaulinae known at the present time, ac- 
cording to.our observations. Fry and Stewart’ experimenting with 


1 Fry, W., and Stewart, T. Th., Parasitology, 1932, 18, 34, 
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these larvae state: “The larvae in this instance lived 18 days, which 
is opposed to Cameron’s opinion that the larvae can not live longer 
than a fortnight in the free state.’ These authors believe that they 
may exist even longer under favorable conditions. In our experi- 
ments larvae have been found alive after a stay of 5 weeks in water. 
At this time we had to use them for other purposes. Water was 
chosen as a medium by reason of convenience. Under natural con- 
ditions the larvae may thrive on moist ground. According to 
Cameron: ‘‘The larvae of this species are carried to the exterior in 
the droppings, ingested by mice, continue their development and 
become encysted in these animals, and ultimately, when the rodent is 
eaten by a cat develop into the adult lungworms.” (p. 58.)? 

“The faeces are eaten by mice and the larva migrates to various 
situations among the muscles and in the subcutaneous tissue, where, 
within 3 weeks it assumes an infective encysted form.” (p. 66.)° 

Cameron bases these conclusions upon his experimental work. One 
of his experiments—apparently his chief experiment—may be cited 
(pp. 102-103)* (pp. 59-60).° Forty-six mice were infected arti- 
ficially. Eighteen mice died spontaneously owing to outbreaks of 
sarcosporidiosis and of rat bite fever. Eleven mice later showed 
cysts containing extra-intestinal larval nematodes. Six mice were 
negative as shown by investigation. Eleven mice were preserved for 
further investigation. However, Cameron did not find stages of 
development linking the larvae fed to the experimental animals to 
those observed in the 11 mice or in any of the 46 mice. 

In 4 series of experiments undertaken by the writers in the course 
of the last 2 years to produce evidence of the development of the 
larvae in the mouse the result was negative. The experiment in one 
group may be briefly recorded. Twenty-four mice were fed with 
the first stage larvae of Ael. abstr. They subsequently were killed 
in groups of 2, after 1, 2, 3, 7, 14, 21, and 28 days. At no time, 
however, were larvae detected outside the intestine. The remaining 
10 mice were destroyed 40 days after the beginning of the experi- 
ment. No larvae or cysts containing larvae were recovered from 
these mice. Thereafter they were fed to 2 kittens. Ten weeks later 
the kittens were autopsied. In neither of the animals could lesions 
of the lungs, embryos, eggs or adults of the lungworm be detected. 

Recently Baudet’ repeated Cameron’s experiments of infecting 


2 Cameron, Th. W. M., J. Helminth., 1926, 4, 53. 

8 Cameron, Th. W. M., J. Helminth., 1927, 5, 55. 

4 Cameron, Th. W. M., Vet. J., 1928, 85, 97. 

5 Baudet, E. A. R. F., Tijdschr. v. Diergeneeskunde, 1933, 60, Afl. 18, 1. 
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mice with the larvae of Ael. abstr. with the same negative results; 
he knew of no reasons for this negative outcome. 

Consequently an inquiry was undertaken by the writers to deter- 
mine the nature of the apparently still unknown intermediate host 
of the lungworm. 

We used in our work larvae either taken directly from the lungs 
or those isolated from the faeces of affected cats. We, however, 
were not able to raise the first stage larva itself from the unsegr 
mented egg of the parasite as Cameron was able to do. He reiterates 
with emphasis this fact—to have raised the larvae outside the ver- 
tebrate host in the body of female worms of Ael. abstr. and cor- 
roborates this statement with camera lucida drawings (p. 57).° 
Cameron makes no mention, however, of the technique applied to 
secure these results, which, successfully attained, would be extra- 
ordinary in any species of Synthetocaulinae. 

Several fruitless attempts were made by the writers to infect 
small vertebrates and certain insects, which occasionally might be 
taken by cats as food. Positive results were obtained finally by the 
introduction of different mollusks. Snails of the genus Epiphrag- 
mophora Doering, 1873, proved to be the most suitable intermediate 
hosts. Helminthoglypta (E.) califormensis, Lea; Helminthoglypta 
(E.) nickliniana, Lea; and Helminthoglypta (E.) arrosa, Gld.* 
were infected successfully. Furthermore, third stage larvae could be 
raised in Helix aspersa, Mueller, in Agriolimax agrestis, Linné, and 
in Ariolimax columbianus, Gld. These observations show again that 
lungworm larvae of Synthetocaulinae are linked rather with a wide 
group of correlated intermediate hosts than with a single species. 
In a few of them, the larvae encounter optimal conditions and de- 
velop in considerable numbers; meanwhile, even after heavy infes- 
tations, in others only a restricted number of larvae result due to 
less favorable conditions. In the case of del. abstr., Epiphrag- 
morphora in its different species is the most favorable intermediate 
host in California. In the other snails and especially in the slugs 
named above the final number of third stage larvae remained re- 
stricted, the time for their development varied, and their life span 
appeared shortened. 

The invasion of the mollusks takes place in the manner previously 
described in other Synthetocaulinae.* Shortly after invasion, move- 
ments of the larvae decrease and they finally coil up. Their length 


* We are indebted to Dr. G. D. Hanna, of the Academy of Sciences, San Fran- 
cisco, who assisted us in the classification of the snails. 
6 Hobmaier, M., Z. f. Parasitologie, 1934, 6, 642. 
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increases to a less extent than their width. Fat and protein gran- 
ules develop and conceal their inner structure. The first molt occurs 
about 10 days after infection. The larva now appears stout and its 
body becomes more delicate. The cuticle loosens from the body 
first in the head and tail regions. Finally it may surround the sec- 
ond stage larva as a wide sheath (Fig. 1). The cuticular parts of 


a 
HUG seek. 
Aelurostrongylus abstrusus. Seeond stage larva from Helminthoglypta (H.) 
arrosa Gld. 


the entrance of the esophagus, of the excretory pore, and of the 
cuticular rectum of the first stage larva remain attached to the sheath 
as ordinarily. No ecdysis follows. The enclosed second stage larva 
measures 380 to 400y. in length by 36 to 38 in width just below 
the esophageal junction. It attenuates toward both ends, more, how- 
ever, toward the head region than toward the tail. The newly 
formed tail is short and it ends straight and sharp pointed. The 
undulating sigma form and the dorsal spine of the first stage larva 
are absent on it. The tail is only 20u long. The esophagus is more 
slender and it measures about 160u in length. It shows only one 
slight bulb at its junction with the intestine. With the approaching 
second molt the accumulated fat and protein granula begin to dis- 
solve. This process proceeds from the esophageal region slowly 
toward the posterior parts of the larvae. 

Four to 5 weeks or even later after the beginning of the experi- 
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ment the second and final molt of the larva in the mollusk may be 
observed. The reasons for this variation in time are not definitely 
known. Chief factors may be the species of intermediate hosts 
involved, the varying localization of the larvae in the mollusks and 
above all certain seasonal factors. The newly formed larva, repre- 
senting the third or infestive stage, is slender in appearance com- 
pared with the second stage larva (Fig. 2). Nothing is known at 


Fig. 2. 
Aelurostrongylus abstrusus. Third stage larva from Helminthoglypta (E.) 
arrosa Gld. 


the present time about the metabolism of the larva during its stay 
in the mollusk. The accumulation of steadily increasing quantities 
of fat and protein granules beginning with the time of the immigra- 
tion of the larva and ending with its first molt seems to indicate that 
fluids of the host tissues are used as foodstuff during this period. 
Meanwhile the formation of the final third stage larva may be ac- 
complished by the exclusive use of these reserves. The second phase 
of the intramolluscan life of the young nematode is characterized by 
the transformation of the reserves into well defined cellular struc- 
tures. After the second molt has occurred the dissolution of the 
fat and protein granules progresses until the body of the larva ap- 
pears clear in its lines. The stay of the third stage larva may extend 
over months, but otherwise no particular changes are to be observed 
during this time. 
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The larva enclosed in its 2 sheaths measures, according to its 
state of contraction, 450 to 5204 in length by 26 to 28 in width, 
after a stay of about 6 weeks in its intermediate host. The length 
may increase a little during the following months. Both ends of 
its body are slightly attenuated. The mouth opening is simple. The 
esophagus, measuring 200 to 225y, in length has now a more mus- 
cular appearance. It is still composed of 3 parts but has only one 
slight bulb at its junction with the intestine. The excretory pore 
opens 90y. behind the head of the larva. The intestine is colorless. 
It, however, later may show a slightly yellowish brown color. It 
forms a small tube with a diameter of about 18y. It ends in a 
small cuticular rectum 26 to 30 in length. The primordial cells 
are situated near the middle of the intestine. The anus ends 30u 
in front of the tip of the tail. Immediately behind the anus the 
larva attenuates to a short stout tail with a little flat knob on its end. 
It carries no papillae. After artificial liberation of the larva from 
its sheaths the knob stretches to the extent that the little appendix 
may present itself in the shape of a short finger. The larva is now 
more resistant toward injury possibly caused by microscopic in- 
vestigation than previously. Slight pressure releases the larva from 
its sheaths. It moves forth and back for some time in the surround- 
ing tissues; finally, however, it coils up, but death may be delayed 
for a few days. Larvae have been kept in mollusks under observa- 
tion for a period of 6 months. At the end of this time little change 
had taken plaee in larvae located in Epiphragmophora. In Helix 
aspersa they appeared enclosed in stronger tubercle formations sur- 
rounded by yellowish caseous material. The larvae themselves were 
feeble but most of-them still were alive. In the other mollusks men- 
tioned above the gréater number of larvae had disappeared already 
or were found to be lifeless. 

Third stage larvae raised in the different species of Epiphrag- 
mophora and of Helix aspersa as intermediate hosts were fed sepa- 
rately to uninfected cats and kittens. The different species of slugs, 
however, were fed simultaneously to the animals. Adult lung- 
worms of Ael. abstr. were recovered from the experimental animals 
in all cases by autopsies. An account of the development of the adult 
stages and of the possible role of mice in the life cycle of the para- 
site will be presented in subsequent papers. 

Conclusion, The occurrence of the lungworm Aelurostrongylus 
abstrusus of the cat in California was established. About 2% of 
the cats investigated were found infected with the parasite. Differ- 
ent species and varieties of Epiphragmophora were found serving as 
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principal intermediate hosts. Other snails and slugs mentioned 
above seem to be of minor importance. The development of the 
third stage larvae is described and subsequent infections of cats 
and kittens are recorded. Mice fed with first stage larvae of the 
lungworm escaped infections. The intermediate hosts of the lung- 
worm Aelurostrongylus abstrusus are not, as Cameron states, mice, 
but certain mollusks. 
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Route of Transmission of St. Louis Encephalitis Virus in Mice.* 


MAURICE BRODIE. 


From the Department of Bacteriology, New York University Medical School and 
the Bureau of Laboratories, Department of Health, New York City. 


Histopathological studies by Webster and Fite’ suggest that the 
virus isolated from the St. Louis outbreak of encephalitis, travels 
by way of the central nervous system in mice. The present report 
confirms and extends these ‘indings. 

In order to determine the portal by which mice could be infected, 
they were given virus by the nasal and gastro-intestinal routes. 
Three series of mice each consisting of 4 to 6 animals, were given 
a concentrated suspension of the virus in their food over 2 to 3 days. 
Not one of these mice became infected. Three animals, upon whom a 
laparotomy was performed, were injected intrastomachally with 
0.2 cc. of a thick virus suspension. None of these showed evidence 
of the disease. 

Mice could be infected regularly with the intracerebral virus, 
within an incubation period of 6-8 days, by placing 0.03 cc. of a 1% 
suspension into one nostril, while 0.1% failed to give regular in- 
fection. The virus was transmitted serially by the intranasal route 
for 28 passages, using a 10% suspension, but its infectivity, by this 
route, did not increase. 

After 28 passages the virus was infective by the intranasal route, 
at approximately a 1 :250 dilution. 

In order to trace the route of infection from the nasopharynx, 


*This research was aided by grants from New York and Rockefeller Founda- 


tions. 
1Webster, L. T., and Fite, 8S. L., J. Immun., 1934, 26, 344; Am. J. Path., 


1934, 10, 666. 
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the blood, parenchymatous tissues and various areas of the cerebro- 
spinal axis were tested for the presence of virus after intranasal in- 
stillation of virus at various stages of the incubation period and of 
the disease. Two experiments were carried on simultaneously; one 
in which various organs and areas of the cerebrospinal axis were 
suspended in distilled water and one in which 10% normal monkey 
serum, which enhances the infectivity of the virus, was employed 
as diluent. In testing any area, a suspension made of a pooling of 
2 to 3 organs in that area was injected intracerebrally and intra- 
peritoneally Control animals receiving intranasal inoculations of 
the same virus were included in east test and always showed 
symptoms. 

On only 2 occasions at 3 hours and 48 hours was virus demon- 
strated in the blood. It was demonstrable in the parenchymatous 
organs only occasionally and then usually early or late in the dis- 
ease. On the other hand, it was present in the olfactory bulbs as 
early as 2 hours after inoculation. The next location of the virus 
was the lobus pyriformis, while late in the incubation period or 
early in the disease, it had spread throughout the whole central ner- 
vous system. 

The findings indicate that the virus enters by the olfactory rather 
than the gastrointestinal tract. Moreover, inasmuch as the virus is 
rarely found in the blood stream, as indicated by these experiments 
and those of Webster and Fite,’ and since we were unable to infect 
regularly bysthe skin route with less than 0.5 cc. of a 10% suspen- 
sion, insect transmission is unlikely. The virus then appears to 
travel along the nerve fibers of the olfactory nerve to the bulb and 
thence to the lobus pyriformis, after which it spreads to all parts 
of the central nervous system. These experiments confirm the histo- 
pathological findings of Webster and Fite, who found that the 
lesions appeared in the above mentioned sequence after intranasal 
instillation of virus. It is interesting to note that the virus appears 
earlier than do the lesions, for these authors did not find lesions in 
the olfactory bulbs until the third day after intranasal inoculation, 
whereas they found virus present 2 days after nasal instillation and 
in the present work it has been reported as early as 2 hours after the 
introduction of the virus. Likewise, the virus is present in the lobus 
pyriformis prior to the presence of cellular infiltration, indicating 
that the lesions are the result of damage by the virus. 

The early, occasional demonstrable virus in the parenchymatous 
organs or blood stream may be due to absorption by the nasal mu- 
cosa. Its more frequent later appearance may be due to an over- 
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flow of the virus from the perivascular spaces of the central nervous 
system, into the blood and thence to the organs. 


82:1.2.P: 
“Mottling of Enamel” Effected by a Single Fluorine Dose. 


S. LOEWE anp H. SALFELD. (Introduced by H. Sobotka.) 
From the Laboratories of the Mount Sinai Hospital, New York. 


In a study of the minimal effective dosage of fluorine, as deter- 
mined by various biological criteria, one of the authors’ observed 
“fluorine-rickets” as a significant response to very small amounts 
of fiuorine. The biological effectiveness of even smaller amounts 
of this element has been established by the discovery of the ‘“mot- 
tling of enamel.”” Until now, mottling of enamel has been studied 
only on frequently repeated fluorine administration. The question 
arose whether it can also be produced by a short “fluorine shock.” 

The following is a report on a preliminary series of experiments 
on 20 young rats. In the first experiment (Table I) doses from 9 to 


TABLE I. 
Effect of Fluorine Administration on Incisors of Recently Weaned Rats. 
Wt Wt Administered 
atstart on llth day mg. F per Enamel Spot Day of 
No. gm gm. kg. b. w. Appearance Disappearance 

1 31 25 CaFg 37 — — 
2 29 30 NaF 30 — — 
3 23 32 CaF, 19 — — 
4 23 34 CaF, 19 — — 
5 35 38 NaF 17 12 24 
6 30 38 NaF 15 — — 
7 36 39 CaF, 10 — -— 
8 28 29 CaFy 9 2 21 
9 35 36 CaFp 9 9 24 
10 31 37 Nak 7 — — 


37 mg. fluorine per kilo of b.w. were administered through a stom- 
ach tube to just weaned albino rats weighing from 21 to 35 gm. 
(solutions of 0.625% or less NaF and a finely dispersed sol of 
0.375% or less CaF.*). Such a single dose was able to produce a 
definite alteration on the enamel. In 3 out of 10 animals, a sharply 


1 Loewe, S., Schweizer med. Ws., 1934, 64, 1177. 

2 Smith, M.C., and Leverton, R. M., Ind. Eng. Chem., 1934, 26, 792; De Eds, 
F., Medicine, 1933, 12, 1. 

3 Bachmann, W., D. R. P., 485,052. 


1650 MorTtrLING OF ENAMEL BY FLUORINE SHOCK 


limited milky white spot of about 1-2 mm. in diameter, round or oval, 
appeared on the frontal surface of one lower incisor between the 
12th and 14th day following fluorine ingestion. First, the spot 
was seen only at the base of the incisor after slight retraction of the 
gum. Later, it moved slowly along the tooth and finally between 
the 21st and 24th day it disappeared at the cutting surface. The 
incidence of positive results is not increased by increasing the fluor- 
ine dosage, nor does it depend on the degree of general effects of 
fluorine shown by the growth curve (cf., animal No. 1 vs. animal 
No. 6). Nor is there an obvious difference between the 2 com- 
pounds used. Thus, fluorine is but one of several factors capable 
of impairing enamel development. In the range of the dosage 
studied the behavior of these other coefficients (e. g., vitamin D, 
food calcium, food fluorine, natural irradiation) must be decisive 
for the issue. 

In another group, single doses of 20 or 30 mg. F per kg. as NaF 
and 10 or 30 mg. F per kg. as CaF’, were administered to 10 albino 
rats of 40 to 116 gm. No lesions were detectable; thus, age is a 
further factor controlling fluorine action on enamel formation. 

None of the coefficients mentioned above deviated sufficiently 
from its physiological range as to produce mottling of enamel by 
itself without fluorine administration. A careful observation of 
40 control animals from the age of weaning showed no spontaneous 
mottling. 

In spite of*the irregularity of the results, the experiments demon- 
strate that a short “fluorine shock” is sufficient to evoke irreversible 
changes in enamel, presumably by inhibiting a phosphatase action 
necessary for the-process of calcification. The effects of intermit- 
tent subcutaneous ifijections of fluorine on rats, recently reported 
by M. C. Smith,* point in the same direction: Stripes of defective 
calcification alternating with normal enamel areas are produced by 
this interrupted chronic treatment. This fluorine shock permits one 
to mark by an indelible stamp on the tooth surface the date of 
fluorine administration. 

Acute and chronic fluorine action differ only in the extensiveness 
of the effect and in the effectiveness of the dosage. Single adminis- 
tration causes a single lesion, repeated administration produces mot- 
tling. The minimal single dose that may possibly produce an effect is 
yet to be determined, the very low daily dose invariably effective in 
chronic experiments fails to produce macroscopically detectable in- 


4 Smith, M. ©., 4. J. P. H., 1935, 25, 698, 
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juries, if administered only once. The larger single dose necessary 
to produce enamel injury, also causes general effects. The high 
selectivity (7. ¢., the absence of other detectable symptoms) of the 
enamel mottling action in chronic fluorine administration is not 
encountered in acute experiments. 
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Histological Changes Observed in the Intestinal Wall Following 
Simple Mechanical Obstruction in Rabbits. 


MIMS GAGE anp KIYOSHI HOSOT. 


From tke Department of Surgery, Tulane University School of Medicine, New 
Orleans, La, 


Due to the almost miraculous recovery of the intestinal wall in 
cases of ileus after surgical relief of mechanical obstruction as well 
as the recovery of the intestinal wall in certain forms of mesenteric 
thrombosis after simple enterostomy, this investigation was under- 
taken to demonstrate what changes, if any, may occur following 
simple mechanical obstruction in the various tissues of the intes- 
tinal wall. 

Simple mechanical ileus of the terminal ileum was produced in 
11 rabbits. At varying postoperative intervals (12, 24, 36, 48, and 
72 hours), the rabbits were sacrificed, and sections from 3 different 
levels of the ileum were removed—1 cm., 10 cm., and 20 cm. prox- 
imal to the obstructing ligature. Sufficient intestine was removed 
from each level to obtain 10 specimens for immediate fixation, mak- 
ing a total of 30 gross sections from each animal. For controls, 
sections were removed also from a normal rabbit corresponding to 
the different levels mentioned above. 

Gross lesions observed postoperatively were: After 12 hours, 
ileum proximal to the obstruction was reddish in color and on sec- 
tion some blood was seen in the lumen. 24 hours: Slight disten- 
tion of the terminal ileum; lumen filled with liquid intestinal con- 
tents; very few gross changes were evident. 36 hours: Distention 
of the terminal ileum; few ecchymotic spots in the mucous mem- 
brane; intestines filled with liquid feces. 48 hours: Marked disten- 
tion of ileum with considerable congestion; contents yellow watery 
fluid; ecchymotic areas in mucosa near the obstruction. 72 hours: 
Marked distention, especially just above the obstruction, and con- 
taining much yellowish-red fluid, with marked congestion of the 
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ileum and minute mucosal hemorrhages. Thrombosis of mesenteric 
vessels were never observed. 

Staining methods used were: Hematoxylin and eosin, Gram’s 
stain, Verhoeff’s stain, Mallory’s phosphotungstic acid hematoxylin, 
Laidlaw’s lithium silver stain, Foot-Ménard’s ammonium silver 
stain, Miiller’s osmic acid stain, Masson’s trichrome, Ramon y 
Cajal’s Formula 3a and Formula 6a. In comparison with control 
sections of the normal rabbit, the mucosa and muscularis after ob- 
struction showed no essential changes. It is remarkable that even 
after 72 hours of obstruction, the mucosal lining cells showed no 
noticeable degenerative changes. The nuclear elements stained with 
great clearness. 

Blood vessels showed no appreciable changes in the sections re- 
moved after 12 and 24 hours of obstruction. After 36 hours, in the 
soft tissues of the submucosa there was an increase in number and 
some distention of blood vessels. In one 36-hour specimen, a 
small submucosal hemorrhage was observed. By the 48th hour, all 
the vessels of the mucosa and submucosa were markedly engorged 
with surrounding minute hemorrhages. The lymphatic channels of 
the villi first became noticeable as oval and cylindrical dilated spaces. 
In proportion to the duration of obstruction, the dilatation of the 
lymph channels increased, reaching its maximum distention after 36 
hours of obstruction. Following this maximum distention of cen- 
tral main lymph vessels, the adjacent tissue spaces became quite 
edematous, so that the stroma of the villi appeared as a lacy net- 
work. However, the edema of the submucosa was first noticed in 
the 12-hour obstruction, and progressively increased in intensity. 

In the 12-hour»sections, the intestinal wall near the site of the ob- 
struction was diffusely but moderately infiltrated with polymorpho- 
nuclear leucocytes. At the 10 and 20 cm. levels, the leucocytic in- 
filtration was still present but progressively less. After 24, 36, 48, 
and 72 hours, the leucocytic infiltrations were not as marked as 
after the 12-hour obstruction, being least evident in 72-hour speci- 
mens. This indicates that the leucocytic response was due to the 
operative trauma and not to the obstruction per se. 

As regards the connective tissue derivatives (fibroglia, elastic 
fibers, and reticulum), no abnormalities could be seen. Few or no 
changes were observed in the nervous elements of the intestinal wall. 
Many of the ganglion cells of Auerbach and Meissner continued to 
exhibit well preserved Nissl bodies even after 72-hour obstructions. 
The neurofibrils of these nerve cells and their terminal finer arbori- 
zations were all well stained. 
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In the normal sections stained after Gram’s method, only an occa- 
sional coccus or diplococcus could be found as gram-negative organ- 
isms in monocytes. After the production of obstruction, detailed 
examination of the endothelial lining cells of the distended lymph 
channels under oil immersion showed noticeable numbers of phago- 
cyted gram-negative cocci, mostly diplococci. It was only after 48- 
hour obstructions that definitely gram-positive cocci were observed. 
The bacteria were first observed in the villi; after 24 hours of ob- 
struction, bacteria began to be found in the submucosa, first as iso- 
lated diplococci and finally as definitely noticeable clumps and more 
numerous at about the 48-hour obstruction level. We were not able 
to find gram-positive or negative bacilli within the intestinal tissues. 
Most of the cocci were gram-negative and all phagocyted by the 
monocytic endothelial cells, indicative of the remarkable protective 
power of these ceils in spite of the obstruction persisting for as long 
as 72 hours. 

After 72 hours, the changes in the intestinal wall must have oc- 
curred with great rapidity involving all the tissues, as no animal 
survived up to 96 hours. Four rabbits were used; all died before 
96 hours and marked postmortem changes were found, prohibiting 
any histological study. 
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Effect of Multiple Pituitary Primordia in the Tadpole.* 


WILLIAM ETKIN. (Introduced by G. K. Noble.) 


From the College of the City of New York, and American Museum of Natural 
History. 


That the pituitary plays a prominent part in controlling meta- 
morphosis and sexual maturity in vertebrate development is clearly 
established. But little is known of the factors that determine pit- 
uitary activity at these times. This study is directed at the analysis 
of these factors in the metamorphosis of the tadpole. 

The experimental animals drawn from the same batch of Rana 
sylvatica eggs were prepared as follows: (1) 30 normal unoperated 
controls; (2) 116 in which the buccal primordium of the hypophy- 
sis was removed in the tail bud stage; (3) 48 hypophysectomized, 
but with the hypophyseal primordium reimplanted either into the 
eye cup or under the adhesive discs; (4) 50 as in No. 3, but with 
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* This investigation has been aided by a grant from the Josiah Macy, Jr., 
Foundation. 
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the addition of 3 primordia implanted under the adhesive discs. 
The superficial ectoderm was generally included with a minimum 
of brain tissue, but no attempt was made to remove all possible ad- 
herent brain. When the animals were sufficiently developed to de- 
termine the success of the grafts in terms of the pigmentation reac- 
tion they were made up into sets consisting of one “successful” 
animal of each type. Of 10 sets 6 were carried through metamor- 
phosis successfully. The animals were kept at 26-29°C. 

Group 4 with 4 pituitary transplants metamorphosed precociously 
as compared to groups 1 and 3. The time required to accomplish 
a definite metamorphic change, the resorption of the anal canal piece, 
in group 4 averaged 7.8 + 1.4 days after the experiment was set up. 
For groups 1 and 3 these figures were 17.7 + 0.6 and 19.8 + 1.7 
days respectively. A more significant measure of precocity is the 
maximal size attained by the tadpoles previous to the reductions 
incident to metamorphosis. This averaged 28.7 +1.5 mm. for 
group 4 and 43.5 + 0.6 mm. and 45.2 + 1.0 mm. for groups 1 and 
3. The group 4 animals were not only smaller than their controls at 
metamorphosis but in 5 of the 6 cases entirely below the range of 
variation of normal animals as seen in the author’s experience with 
this species. The animals with single grafts were not accelerated. 
There was possibly retardation and greater variability than the con- 
trols. The hypophysectomized animals of group 2 showed no 
metamorphosis. Increased pigmentation occurred in some animals 
of groups 3 and 4. But such pigmentation was not conspicuous nor 
constant, and was independent of metamorphic precocity. 

Serial sections of 3 heads of group 4 animals revealed 2 to 5 
pituitary fragments in each. Three of these fragments were en- 
tirely out of contact with either brain or retina, and 3 were in con- 
tact with the retina but not with the brain proper. The differentia- 
tion of all grafts appeared more nearly like that in tadpoles of sim- 
ilar age than of similar metamorphic stage. 

These results differ from Blount’s* experiments with Amblystoma 
in the following points: He found (1) no precocious metamorpho- 
sis; (2) distortion of body proportions; (3) no differentiation of 
epithelial hypophysis independent of the infundibulum; (4) inten- 
sified pigmentation invariably concomitant with successful multiple 
pituitaries. 

The significance of my experiment appears to be as follows: 
Since the multiple pituitaries were potent for thyroid activation in 


1Blount, R. F., J. Hap. Zool., 1932, 68, 113; 1935, 70, 131; Anat. Rec., 1935, 
61, Suppl., 6. 


FURTHER PURIFICATION OF GALACTIN 1655 


the body of an immature host the pituitary appears to be physio- 
logically self-differentiating and capable of thyrotropic activity in- 
dependently of specific nervous or hormonal stimulation from any 
other gland in the body. Further the concept is suggested that the 
thyroid is dependent upon the quantity of pituitary and not on 
qualitative alteration of pituitary activity during development. 
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Further Purification of Galactin,* The Lactogenic Hormone. 


W. H. McSHAN anp C. W. TURNER.t 


From the Department of Dairy Husbandry, University of Missouri, Columbia. 


Since the first reports of the extraction of the lactogenic hormone 
by Gardner and Turner,* and Riddle, Bates and Dykshorn? involv- 
ing the isoelectric precipitation of the active material from either an 
alkaline or acid digest of fresh or desiccated ground anterior pitui- 
taries of sheep, cattle or hogs, little progress in purification has been 
reported. 

The present paper presents the details of a method of further 
purification by which approximately a ten-fold concentration of 
the active principle may be effected. 

The isoelectric precipitate obtained over a range of pH of 6.5 
down to 5.5 from the alkaline digest is centrifuged for 20 minutes 
and the filtrate decanted. The precipitate is then dehydrated by 
repeated treatment with acetone and dried in a desiccator. It is then 
ground into a fine powder. 

Four grams of the acetone dried powder is then thoroughly 
mixed with twice its volume of glacial acetic acid, centrifuged, 
and the brown supernatant liquid decanted into 12 times its volume 
of ethyl ether. This glacial acetic acid treatment is repeated 4 times 
or until the brown color no longer appears in the supernatant liquid. 
The supernatant acid from each of the extractions is decanted into 
the preceding acid-ether mixture. Lengthy acid treatment is to be 


* Also called prolactin and mammatropin. 

+ Contribution from the Department of Dairy Husbandry, Missouri Agricul- 
tural Experiment Station, Journal Series No. 406. 

1 Gardner, W. U., and Turner, CO. W., Mo. Agr. Exp. Sta. Res. Bul. 196, 1933. 

2 Riddle, O., Bates, R. W., and Dykshorn, S. W., Am. J. Physiol., 1933, 


105, 191. 
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avoided. A white flocculent precipitate containing the active prin- 
ciple settles out when the extraction liquids are added to the ether. 
The acid-ether liquid is decanted, fresh acetone is added to the 
precipitate and the mixture allowed to stand for 45 to 60 minutes. 
After centrifuging the acetone is decanted and the precipitate placed 
in the desiccator. After it is dry it may be ground to a fine white 
powder. The yield is usually about 0.4 gm. or 10% of the original 
precipitate. In amounts tolerated, the glacial acetic acid insoluble 
fraction appears to be inactive. 

The active extract gives a biuret test for protein. A total of 
3 mg. administered to common pigeons weighing from 300 to 325 
gm. over a period of 4 days in daily injections will cause the crop 
glands to increase from an average of 1.5 gm. to between 1.7 and 
3.8 gm. (average 2.73 gm.) showing also very distinct evidence of 
the proliferation of the crop gland. 
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Cytology of Psittacosis Virus in the Sparrow (Zonotrichia). 


K. F. MEYER, B. EDDIE, anp L, FOSTER. 
From the George Williams Hooper Foundation, University of California, San 
Francisco. 
A 
The great susceptibility of the representatives of the bird family 
Fringillidae for the psittacosis virus has previously’ been empha- 
sized. In the course of systematic studies relative to the various 
birds which might possibly serve as hosts for the virus, a series of 
white crowned (Zonotrichia leucophrys gambeli) and golden 
crowned sparrows (Zonotrichia coronata) were injected intraper- 
itoneally with 0.3 to 0.5 cc. of a 10% organ suspension in broth of 
a mouse or Java bird—passage virus (mouse M.L.D. 10°). Many 
of the injected sparrows, which as a rule died in from 8 to 12 days, 
revealed at autopsy a diffuse plastic exudate teeming with free and 
intracellular Levinthal-Cole-Lillie bodies. The exudate covered 
both the pericardium and abdominal viscera. Victoria blue 4 R. was 
particularly useful to demonstrate the free elementary bodies. The 
liver necroses and the splenic tumor so commonly observed in the 
representatives of the Psittacidae and some of the Java birds in- 
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1 Meyer, K. F., and Eddie, B., Klin. Wehnschr., 1934, 18, 865; Berl. tierarztl. 
Wehnschr., 1934, 50, 577; Proc. Soc. Exp. Brov. AND Mzp., 1934, 81, 917. 
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fected with the psittacosis virus were missing. The exudate proved 
highly infectious and served as a useful antigen for various serologic 
reactions. Moist and dry fixed impression preparations stained by 
the Giemsa method and differentiated with acetone or methyl alco- 
hol disclosed the developmental stages of the virus. Bedson and 
Bland* have reported the virus cycles in a rodent (mouse) and Bland 
and Canti® have described the growth phases of the psittacosis in- 
fective agent in chick embryonic tissue cultures. But since thus far 
no detailed records are available concerning the behavior of the 
virus in birds, it seemed advisable to analyze the cytology of the 
sparrow infection. 

The young birds injected intraperitoneally were sacrificed at dif- 
ferent intervals of time following the inoculations. Quantitative 
virus tests on mice accompanied the cytological studies on stained 
and unstained impression preparations of the exudate. The corre- 
lated findings on 25 different sparrow infections are as follows: 

Although a casual examination of the preparations leaves little 
doubt that the development of the various virus colonies is entirely 
an intracellular cytoplasmic process, one encounters difficulties in 
demonstrating the early stages. In the exudate of birds sacrificed 
on the 5th day, a large number of monocytes are vacuolated and con- 
tain light or deep purple staining oval, circular or comma shaped 
bodies of varying sizes; in some cells these elements are arranged in 
irregular aggregates which are perhaps the result of coalescence of 
the purple bodies and thus resemble the “plaques” of Bedson and 
Bland. They vary in diameter from 2 to 12% and are frequently 
located at the margins of the monocytes. A homogeneous matrix 
surrounded by a membrane or capsule sharply distinguishes these 
bodies from the cytoplasm of the host cell. In the Giemsa prepara- 
tions the matrix stained either lightly or deeply and of a greenish or 
turquoise blue shade retains a few or numerous large intensely col- 
ored ‘particles. Some of these cells with large granules resemble 
the Koch’s blue bodies of African East Coast fever. When the 
peritoneal exudate is profuse and the infection of the mesothelial 
cells is heavy, the cytoplasm is quite often inhabited by multiple 
colonies in continuous stages of development. The membrane en- 
capsulating these colonies may not be very distinct and quite often 
they fuse irregularly. Within the matrix, the large and small par- 
ticles retain the dye with variegated degrees of intensity. The final 
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evolution of these colonies to an aggregation of elementary bodies 
is particularly clearly demonstrable in moist fixed preparations 
(Schaudinn). Since the monocytes with the virus colonies exhibit 
changes due to injury, it is reasonable to understand that the dis- 
integration or rupture liberates the elementary bodies which may 
appear as clusters or clumps or as free particles of relatively uniform 
size in enormous numbers throughout the exudate. In very resistant 
cells the colonies of elementary bodies may assume enormous size 
and fill the entire cytoplasm. Finally it is noteworthy that both free 
elementary bodies and their progenitors—the cytoplasmic colonies 
with the large particles—are observed at the time of death in the 
preparations made from the peritoneal exudate of the infected 
sparrows. 
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Some Observations Upon Blood Glucose in Epilepsy. 


VICTOR G. HAURY anp ARTHUR D. HIRSCHFELDER.* 


From the Department of Pharmacology, University of Minnesota. 


Pigott* has recently reported low blood sugar in epileptic con- 
vulsions and regards hypoglycemia as a possible etiological factor. 
In our series 6f 25 cases in which 3 or more determinations have 
been made in each case we do not confirm this view. The blood 
glucose was determined by the method of Gibson.? Determinations 
were made before, during and after seizures and in each case the 
blood glucose was within normal limits (90 to 110 mg. per 100 cc. 
blood) before convulsions, and rose during the convulsions. The 
rise of blood sugar was roughly proportional to the severity of the 
seizure, and after termination of the convulsion the blood sugar 
returned to normal in two to four hours. 

In 4 cases of status epilepticus the blood sugar value before seizure 

* Supported by a research grant from the Eli Lilly Co. 

This investigation was conducted at the Minnesota Colony for Epilepties, 
whose clinical material and laboratory facilities were placed at our disposal by 
the Minnesota State Board of Control. To them, to Dr. D. E. McBroom, Super- 
intendent of the Minnesota Colony for Epileptics, and to Dr. R. W. Brown we 
desire to express our thanks for their valuable cooperation. 


1 Pigott, A. W., Read before the Amer. Psychiatric Assoc., Washington, May 
14, 1935. 
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was 95.0 to 100.0 mg. per 100 cc. blood. After about one hour of 
status the values rose to 139.0 to 190 mg. per 100 cc. and after 
three hours of status the values were 150 to 240 mg. per 100 ce. 

In 21 cases having moderate to very severe isolated seizures the 
blood sugar rose from the average of 92.5 mg. per 100 cc. blood 
before seizures to 168.0 mg. per 100 cc. during convulsions. In 7 
cases the elevation of blood sugar was above 185 mg. per 100 cc. 
during the height of the convulsions. 

In no instance was hypoglycemia found either before or during 
the convulsions. 
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Synaptic Transmission in the Stellate Ganglion.* 


D. W. BRONK, 8. S. TOWER, anv D. Y. SOLANDT. 


From the Eldridge Reeves Johnson Foundation for Medical Physics, University of 
Pennsylvania. 


We have investigated certain aspects of the mechanism of synaptic 
transmission in a sympathetic ganglion by recording the action po- 
tentials in the inferior cardiac nerve of the cat while stimulating 
the preganglionic fibers to the stellate. This preparation has proved 
admirable for such a study because the long postganglionic nerve 
makes possible a careful investigation of the properties of the fibers 
whose response is used as a measure of the activity of the ganglion. 

The form of the action potential in the non-medullated fibers of 
the inferior cardiac nerve has been determined by recording the im- 
pulses in the nerve during direct excitation. It differs from that of 
medullated nerve in 2 respects which are important to this investiga- 
tion. Because the conduction velocity is much less (0.4 to 1.1 
meters per second) there is a marked spread of the spike potential 
due to temporal dispersion of impulses in the several fibers. This 
temporal dispersion and the large positive and negative after 
potentials which are found in these non-medullated nerves may 
combine to give the potential wave a complicated form of several 
crests and troughs. In this we confirm Bishop.* Because of these 
considerations it is necessary to be cautious in the use of the post- 


* The expenses of this investigation were defrayed in part by a grant from 
the Committee on Grants-in-Aid of the National Research Council. 
1 Bishop, G. H., J. Cell. and Comp. Physiol., 1934, 5, 151, 
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ganglionic response as an index of repetitive firing from the ganglion 
or in the use of the ganglion potentials described by Eccles” * as a 
key to ganglionic processes. 

The question as to whether each preganglionic volley sets up a 
single postganglionic volley or whether an independent rhythm is 
developed in the synapses of the ganglion has long been debated.* ® ° 
We have reopened the problem with the following experiments. The 
preganglionic nerves have been stimulated with single and repeated 
shocks and the potentials in the postganglionic nerves recorded. 
Provided the frequency of stimulation does not exceed about 40 per 
second we find that each volley of impulses in the preganglionic 
fibers sets up only a single volley of impulses in the postganglionic 
nerve. 

But the ganglion introduces a certain amount of temporal disper- 
sion into the volleys either because of differences in synaptic latency, 
or because of repetitive firing within the volley by the individual 
units, or because of both these factors. This follows from the ob- 
servation that the spike potential in the postganglionic nerve is al- 
ways more dispersed temporally when the impulses are transmitted 
through the ganglion than when merely conducted through an equal 
length of postganglionic nerve. The duration of this discharge 
from the ganglion is frequently as long as 50 milliseconds and may 
be longer as a result of previous stimulation. On the other. hand, 
there is no evidence of after discharge in the form of successive, 
fairly definitely.synchronized volleys set up by a single preganglionic 
volley. 

We have frequently observed that the postganglionic response 
becomes progressively larger during the course of repetitive sub- 
maximal stimulation-ef the preganglionic nerve. This is due to the 
excitation of more and more postganglionic fibers by the same num- 
ber of preganglionic fibers and is presumably related to the process 
of facilitation in the ganglion described by Eccles.* We have noticed 
this phenomenon with stimulation frequencies of about 5 per sec- 
ond, and the increase in response continued for over 10 seconds. 

The work of Feldberg and Gaddum,’ Feldberg and Vartianen® 
and others indicates that the postganglionic fibers are stimulated by 


2 Eecles, J. C., J. Physiol., 1933, 80, 25 P. 

3 Hecles, J. C., J. Physiol., 1934, 81, 8 P. 

4 Querido, A., Am. J. Physiol., 1924, 70, 29. 

5 Bishop, G. H., and Heinbecker, P., Am. J. Physiol., 1932, 100, 519. 
6 Knoefel, P., and Davis, H., Am. J. Physiol., 1933, 104, 81. 

7 Feldberg, W., and Gaddum, J. H., J. Physiol., 1934, $1, 305. 

8 Feldberg, W., and Vartianen, A., J. Physiol., 1934, 88, 103. 
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acetylcholine liberated at the preganglionic endings. In support of 
that hypothesis they find that perfusion of the superior cervical 
ganglion with Locke’s fluid containing eserine, which protects 
acetylcholine against cholinesterase, increases the contraction of 
the nictitating membrane elicited by a submaximal preganglionic 
stimulus. In order to test this theory of synaptic transmission by a 
different method we have injected eserine intravenously in amounts 
such that the concentration in the blood circulating through the 
ganglion was from 1:1,000,000 to 1:10,000. Throughout the ex- 
periments the preganglionic nerves were stimulated at a low fre- 
quency and the action potentials in the postganglionic fibers were 
recorded. We never observed any effect with the low concentrations 
of eserine and only a block of synaptic transmission with high con- 
centrations. 

It is to be emphasized, however, that our experiments need not be 
considered as opposed to those of Feldberg and Vartianen. They 
perfused the ganglion with Locke’s fluid containing eserine while in 
our work the ganglion was circulated with blood. Our negative 
results may be due to the fact that with blood circulating through the 
ganglion so much eserine is needed that the ganglion is inactivated 
before the concentration of eserine is sufficient to protect the acetyl- 
choline. 

Bathing the ganglion with acetylcholine causes a marked dis- 
charge of postganglionic impulses. 
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Response of a Sympathetic Ganglion to High Frequency 
Stimulation.* 


D. W. BRONK anp R. J. PUMPHREY. 


From the Eldridge Reeves Johnson Foundation for Medical Physics, University 
of Pennsylvania. 


If a preganglionic mammalian nerve is stimulated at a low fre- 
quency, each volley of impulses initiates a fairly well synchronized 
discharge in the postganglionic nerve.* When the rate of stimula- 
tion is increased to 30 or 40 per second there is a progressive de- 

* Aided by a grant from the Committee on Grants-in-Aid of the National 
Research Council. 


1 Bronk, D. W., Tower, S. S., and Solandt, D. Y., Proc. Soc. Exp. BioL. AND 
Mep., 1935, 32, 1659. 
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crease in the height of the postganglionic spike potential. This 
apparent failure in the capacity of the ganglion to transmit impulses 
at a high frequency is a property of the synapse which must be taken 
into consideration in the formulation of any theory which attempts 
to explain the mechanism of synaptic transmission. 

All of our experiments were performed on cats in a room main- 
tained at close to body temperature. The pregaglionic fibers in the 
third or fourth thoracic root were stimulated by means of a thyra- 
tron stimulator and the impulse discharge from the stellate ganglion 
was recorded in the inferior cardiac nerve. 

The effect which we are considering can be demonstrated by stim- 
ulating the preganglionic nerve at a frequency of about 60 per sec- 
ond. The successive postganglionic spike potentials rapidly decrease 
in height and after a variable number of stimuli they can no longer 
be detected at ordinary amplifications. There is no such rapid fail- 
ure at these frequencies of the spike potential in either the pre- or 
postganglionic nerves when they are stimulated directly. This sug- 
gests that the ganglion blocks the transmission of impulses at high 
frequencies. 

Two observations argue against such a conclusion. In the first 
place we have found that stimulation of the preganglionic fibers at 
frequencies as high as 120 per second produces cardiac acceleration 
throughout long periods of stimulation. In the second place, the 
electrical record of postganglionic activity during such stimula- 
tion frequently,shows a negative displacement of the base line which 
continues until the end of the stimulus. It would appear therefore 
that there is continued activity in the postganglionic fibers despite 
the absence of the usual spike potential. 

These several observations can be explained by assuming that 
the impulses become so scattered or temporally dispersed in the 
many postganglionic fibers that they no longer reveal themselves 
as synchronized spike potentials. We have shown that this is indeed 
the case by cutting down the postganglionic trunk to a few fibers 
and recording the activity in those fibres during high frequency pre- 
ganglionic stimulation. We thus found that the initial preganglionic 
volleys set up well synchronized volleys of postganglionic impulses 
but that the synchronization becomes rapidly less until there is a 
completely random discharge in the various fibers. At certain fre- 
quencies of stimulation there is at first a synchronized response of 
the postganglionic fibers to every second or third or fourth pre- 
ganglionic volley following which the discharge becomes more and 
more asynchronous. 
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This altered property of the ganglion develops more rapidly at 
high frequencies of stimulation than at low and persists for many 
seconds following the end of the stimulus. After various intervals 
of rest following a period of high frequency stimulation we have 
tested the transmission through the ganglion by repeating the high 
frequency stimulation. The initial postganglionic spike is again 
maximal after a recovery period of less than a second but a minute 
Or more may be required before the tenth or twentieth impulse is 
again as large as it was in the initial series. At low temperatures 
the progressive decrease in height of the synchronized spike poten- 
tial is more rapid and the recovery of the capacity for synchronized 
activity is much delayed. 

We suggest that these resuits may be due to an increase in the 
refractory period of the ganglion cells which is different for the 
various cells. Or one may assume 2 types of synaptic transmission, 
the one which is responsible for the grouped discharge failing more 
rapidly than that which produces the asynchronous firing. But 
these are speculations which must be tested by additional experi- 
ments. 
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Improvement in Female Sex Hormone Blood Test in Cyclical 
Menstruating Women and in Pregnancy Blood. 


ROBERT T. FRANK anp MORRIS A. GOLDBERGER. 


From the Gynecological Service and the Laboratories, Mount Sinai Hosptial, 
New York City. 


Advance in the chemistry of the female sex hormone or estro- 
genic factor—theelin, oestrin, etc.—has shown that some of the 
estrogenic compounds are ether insoluble. In consequence, we have 
returned to a modification of our earliest technic in which alcohol 
extraction was used.’ By desiccating the venous blood specimen 
as heretofore with anhydrous sodium sulphate and then extracting 
with 95% alcohol, instead of ether, a great increase in estrogenic 
activity of the extract was noted. 

The technic permits the accurate assay of a single specimen, the 
amount of extract employed in each animal depending upon the time 
of the cycle. By the old method* 40 cc. of blood give a negative 


1 Frank. RB. T., and Goldberger, M. A., J. 4. M. A., 1926, 87, 1719. 
2 Frank, R. T., and Goldberger, M. A., J. A. M. A., 1928, 90, 376. 
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reaction until the week preceding the onset of the menses is reached. 
By the new method, 40 cc. of blood even immediately after men- 
struation gives a positive reading. 

1. The new technic requires 50 cc. of blood, dehydrated in anhy- 
drous sodium sulphate. 2. The powder is twice extracted with 200 cc. 
of 95% alcohol. 3. The alcohol fractions are combined and evapo- 
rated to dryness on a water bath. 4. The residuum is taken up in 
5 cc. of olive oil and injected into spayed mice. 5. The bio-assay 
is according to the Allen and Doisy method. 

Cyclical. With the refinement of method just described, the 
bloods of 13 patients with normal menstrual cycles, have been ex- 
amined. 

By the old method, 40 cc. of blood were found to contain a mouse 
unit of estrogenic substance from the 7th day preceding menstrua- 
tion, to the onset of the period, in the great majority of patients. 
Before this time the tests usually proved negative. 

With the new method, it was found that 40 cc. of blood regularly 
give a positive reaction some 21 days before the onset of the menses ; 
that 30 cc. are positive between the 21st and 14th day; that 20 to 
10 cc. are positive from the 7th day preceding the period until men- 
struation. 

The preliminary curves drawn on the basis of these findings cor- 
respond in every way with those of our previous reports, the dif- 
ference being in the increased delicacy of the reaction. 

Pregnancy. In our previous titrations of pregnancy blood* * we 
were unable to obtain a positive estrogenic reaction in 40 cc, of vein 
blood before the 8th week of pregnancy. By means of the new. 
method, a positiveestrogenic reaction is obtainable as early as the 
3rd week of pregnancy with from 10 to 15 cc. of blood. In one 
patient 9 days overdue, the Friedman test already being positive, a 
plus 3 was.obtained with 8 cc. of blood. By the 6th week of preg- 
nancy, the reaction with 8 to 10 cc. of blood is regularly positive. 


3 Frank, R. T., and Goldberger, M. A., J. A. M. A., 1926, 87, 1719. 
4 Frank, R. T., and Goldberger, M. A., J. A. M. A., 1926, 90, 106, 
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Significance of Estrogenic Factor in Tumors and Tissues of the 
Human Female. 


ROBERT T. FRANK, MORRIS A. GOLDBERGER, UDALL J. SALMON* anp 
REUBEN FRIEDMAN. 


From the Laboratories, Mount Sinai Hospital, New York City. 


Considerable attention has been focussed on the presence and pos- 
sible significance of the estrogenic factor in certain ovarian and other 
tumors,’ in adenomata of the breast,” and in fibroids of the uterus.® 

In previous publications we have emphasized the presence of the 
estrogenic factor in the follicle fluid, in certain cysts of the ovary, 
in malignant tumors of children in which premature puberty had 
occurred. 

In none of these reports have control tissues been examined ex- 
cept the liver. We have now assayed the psoas muscle of 4 normal 
cyclical females and have there found the presence of large amounts 
of estrogenic factor varying in the different cases from 800 to 8000 
M.U. kg. when calculated to a dry weight as Lewis and Geschickter 
have done. In one case, where the material was obtained at autopsy 
shortly after death from embolism, the psoas muscle titered 2000 
M.U. kg., the normal uterus, 8000 M.U. kg. (intermenstrual). 

Therefore it appears unwarranted to base general conclusions on 
the mere presence of the estrogenic factor in abnormal tissues unless 
further study of other normal tissues shows that the estrogenic fac- 
tor is not widely distributed throughout the body of the human 
female. Our observation, if found to apply only to the muscles, may 
also indicate that the estrogenic factor accumulates in these depots in 
a fashion similar to the deposition of certain other products (glyco- 
gen) to be liberated and utilized when required by the organism. 


* Joseph Brettauer Research Fellow. 

1 Frank, R. T., Proc. Soc. Exp. Bion. AND Mep., 1934, 31, 1204. 
2 Lewis, D., and Geschickter, C. F., J. A. M. A., 1934, 108, 1212. 
3 Lewis, D., and Geschickter, C. F., J. d. M. A, 1935, 104, 45. 
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Determination of Luteinizing and Follicle-Stimulating Principles in 
Castrate and Menopause Urine. 


ROBERT. T. FRANK, U. J. SALMON,* anp REUBEN FRIEDMAN. 


From the Gynecological Service and Laboratories, Mount Sinai Hospital, New 
York City. 


Method. By the following method it has been possible to demon- 
strate the presence of luteinizing (in 62.5% of 16 women) as well 
as follicle-stimulating principle in the urine of both castrates and 
spontaneous menopause. 

Two hundred cc. of urine is taken from a fresh 24 hours’ speci- 
men and acidified with concentrated acetic acid to pH 3.5 (Congo 
Red). Four volumes of cold acetone are added to the urine, shaken 
vigorously and allowed to stand overnight in the refrigerator. The 
supernatant fluid is poured off and the precipitate extracted with 
weak NaOH. The pH of the mixture is adjusted to between 8 and 
8.5, the residual precipitate stirred thoroughly, the mixture centri- 
fuged, and the final precipitate discarded as the supernatant fluid 
contains the gonadotropic principle. The fluid is then adjusted to 
pH 7 with dilute acetic acid. The equivalent of 100, 50, and 25 cc. 
is injected into immature rats weighing 22 to 24 gm. The injec- 
tions in each rat are divided into 5 doses, given over 3 days. The 
animals are autopsied at the end of 96 hours. - The ovaries are ex- 
amined in serial section. 

The same procedure can be performed using alcohol instead of 
acetone. Acetone is preferable to alcohol as no deterioration or de- 
struction of the hormone occurs on standing, whereas deterioration 
of the gonadotropic principle occurs when alcohol is used. 

The opinion is gaining ground that “the principle in castrate or 
menopause urine seems to be identical with the follicle-stimulating 
fraction prepared from the pituitary glands.”* However, it should 
be emphasized that Lassen and Brandstrup* reported a luteinizing 
reaction in the urine (diagnosis by gross inspection of the mouse 
ovaries), and Fluhman’ in the blood of such patients. 

Katzman and Doisy’s benzoic acid precipitation method‘ does 


* Joseph Brettauer Research Fellow. 
1Smith, P. E., J. A. M. A., 1935, 104, 553. 


2 Lassen, H. C. A., and Brandstrup, E., Acta Scand. Obst. et Gynec., 1934, 
14, 89. 


3 Fluhman, C. F., J. A. M. A., 1929, 98, 672. 
4 Katzman, P. A., and Doisy, E. A., J. Biol. Chem., 1934, 106, 125, 
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not extract the factor found in the menopause or castrate urine. 
By using our new method, 16 cases, partly surgical castrates, X-ray 
castrations, and spontaneous menopause were studied. 

The luteinizing factor was found in the urine of 6 out of 9 sur- 
gical castrates, in 3 of 5 spontaneous menopause cases and in 1 of 2 
X-ray castrates, 62.5% of 16 cases. Luteinization was produced 
with from 25 to 100 cc. of urine. With diminishing quantities of 
extract, the luteinizing reaction disappeared, the follicle-stimulating 
effect becoming more marked. Fluctuation in excretion was noted 
in individual women, equal quantities, varying between strong lutein- 
izing, follicle-stimulating and negative effect. 

In 3 cases examined, the luteinizing factor was demonstrated in 
the blood. 

No demonstrable correlation between the symptoms complained 
of and the quantity or quality of the gonadotropic hormone excreted 
in the menopause, whether spontaneous or induced (surgical or 
X-ray) could be noted. Two patients who had no symptoms, ex- 
creted 10 to 40 R.U. per liter of both factors. Four cases with 
mild symptoms excreted 10 to 55 R.U. per liter of only follicle- 
stimulating factor. In the 10 cases with severe symptoms, no cor- 
relation was apparent. 
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Micromethod for Determining Insect Hemolymph Specific Gravity 
(Periplaneta americana Linn).* 


J. FRANKLIN YEAGER anv R. W. FAY. 


From the Department of Zoology and Entomology, Iowa State College. 


This is a preliminary report of a falling drop method (based on 
Stokes’s law) that permits the determination of the specific gravity 
(S.G.) of a single drop of insect hemolymph (4.85 mm.°* or less) 
within the temperature range of 15°C.-40°C., with an average accu- 
racy of +0.0021 (1 determination) or +0.0008 (mean of 10 de- 
terminations), and with an average determination time of about 8 
minutes. The diameter of the hemolymph drop at a beeswax-min- 
eral oil surface is measured with a calibrated ocular micrometer 
scale. The hemolymph drop, surrounded by oil, is sucked into a 


* This work was done under a grant from the Rockefeller Fluid Research 
Fund administered by Iowa State College. 
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glass tube and thus transferred to the sedimentation cylinder. The 
time required for the drop to sediment through a given falling dis- 
tance in mineral oil is measured and converted to falling time at 
25°C. by means of conversion factors calculated from the equation 


to = ( aoe = =) r (1) 
in which n is the viscosity of the oil medium, ps is the $.G. of the 
drop, pm is the S.G. of the oil medium, t is the falling time and the 
subscripts ; and » refer respectively to the experimental temperature 
and to 25°C. The correction factor, k, for fluidity of the drop, 
was defined by Hadamard’ as k= (2n + 3n’)/(3n + 3n)), where 
n is the viscosity of the medium and n’ is that of the drop. This 
variable factor was found to be k, = 0.6692 at 25°C. By means 
of curves that show falling time-specific gravity difference relation- 
ships for drops of various sizes at 25°C., the drop-medium S.G. 
difference is found and is added to the S.G. of the medium to ob- 


tain that of the hemolymph at 25°C. The curves were calculated 
by means of the equation 


Qns(1 + 2.4 d/D) (1 + 1.65 d/h)k 


2 
aif 2g a2 (Dp, — Pp) “ 


which is derived from Stokes’s law 


8 AG -82- (Deeps) Ee 
= Vo=—= 
be; t 9n 


In these equations, d is drop diameter, D is diameter of the container 
of the medium, h is the height of the column of the medium, g is 
the gravitational censtant, a is the radius of the drop, s is the fall- 
ing distance, V is the falling velocity and n, k, ps, pm and t, have the 
meanings already given them. The factors (1+ 2.4 d/D) and 
(1+ 1.65 d/h) correct for side wall and end effects of the con- 
tainer of the medium.’ 

The S.G. values of single hemolymph drops from 250 cock- 
roaches, P. americana, were determined with this method. The 
means and standard deviations are 1.0163 + 0.0112 (entire group), 
1.0150 + 0.0113 (150 adults), 1.0182 + 0.0108 (100 nymphs), 
1.0149 + 0.0114 (125 males) and 1.0175 + 0.0109 (125 females). 
The adult-nymph difference was and the male-female difference was 
not found to he statistically significant. 


1 Hadamard, J. S., C. R. Acad. Sci., 1911, 152, 1735. 
2 Barr, G., A Monograph of Viscometry, 1931. 
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This method is applicable to hemolymphs of other insects and 
other invertebrates and to animal or plant fluids available only in 
minute quantities. Successive determinations on individual insects 
under varying conditions can be made with no serious injury to 
the animal. 
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Fasting Blood Sugar in Rats. 


ESTHER M. GREISHEIMER, ELMER GEORGE, anp LLOYD GILMAN. 
From the Department of Physiology, University of Minnesota. 


It was found that the blood sugar during fasting falls more rap- 
idly in women than in men.* 

The study has been continued on rats. The animals were divided 
into 3 groups; the first group was fasted 12 hours, the second, 24 
hours, and the third, 42 hours. Water was allowed during the fast. 
At the close of the fasting period, the rats were decapitated, and the 
blood sugar determined in duplicate by the Shaffer-Somogyi method. 

The values found are shown in Table I. 


TABLE I. 
Fasting period Males No. of rats Females No. of rats 

12 hours Min. 79.69 77.36 

Max. 100.19 101.82 

Aver. 89.96 9 94.81 12 
24 hours Min. 70.60 61.74 

Max. 85.28 89.94 

Aver. 78.83 7 77.07 14 
42 hours Min. 65.47 52.66 

Max. 75.72 82.02 

Aver. 71.14 3 68.45 il 


The total fall for the female rats was 27.8%; of this 67% oc- 
curred between 12 and 24 hours; the total fall for the male rats 
was 20.9% ; of this, 59% occurred between 12 and 24 hours. 

These results agree with those found in men and women in that 
the blood sugar falls more rapidly in females during fasting. 


1 Greisheimer, E. M., Proc. Soc. Exp, Brov, AND Mxgp., 1934, 31, 1067. 
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12, 1934. 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings: 


Chairman: 


Meetings : 
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Institute of Pathology, Western Reserve University, November 


9, 1934. 

Institute of Pathology, Western Reserve University, December 
14, 1934. 

Institute of Pathology, Western Reserve University, January 
11, 1935. 

Institute of Pathology, Western Reserve University, February 
8, 1935. 

Institute of Pathology, Western Reserve University, March 
8, 1935. 

Institute of Pathology, Western Reserve University, May 


10, 1935. 


District of Columbia* 
EK. B. Meigs. Seeretary: C. J. Stucky. Members: 24. 
George Washington University, December 21, 1934. 
Cosmos Club, Washington, February 25, 1935. 
George Washington University, May 10, 1935. 


s Illinois 
W. Thalhimer. Secretary: W. L. Palmer. 
University of Chicago, October 23, 1934. 
University of Illinois College of Medicine, January 8, 1935. 
Northwestern University Medical School, April 28, 1935. 
Loyola University Medical School, May 21, 1935. 


Members: 114. 


Towa 
H. M. Hines. Secretary: J. A. Greene. Members: 35. 
State University of Iowa, February 19, 1935. 
State University of Iowa, May 17, 1935. 


Minnesota 
F. H. Seott. Secretary: F. H. Scott. Members: 46. 
University of Minnesota, March 20, 1935. 
University of Minnesota, April 17, 1935. 
University of Minnesota, May 23, 1935. 


Missourr 
E. A. Doisy. Secretary: G. H. Bishop. Members: 45. 
St. Louis University Medical School, November 14, 1934. 
Washington University Medical School, January 9, 1935. 
St. Louis University Medical School, February 13, 1935. 
Washington University Medical School, May 15, 1935. 


New York 
E. L. Opie. Secretary: A. J. Goldforb. Members: 704. 
New York Academy of Medicine, October 17, 1934. 
New York Academy of Medicine, November 21, 1934. 
New York Academy of Medicine, December 19, 1934. 


_New York Academy of Medicine, January 16, 1935. 


*This new Section was authorized October, 1934. 
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New York Academy of Medicine, February 20, 1935. 
New York Academy of Medicine, March 20, 1935. 
New York Academy of Medicine, April 17, 1935. 
New York Academy of Medicine, May 15, 1935. 


Pacific Coast 
Chairman: W. H. Manwaring. Secretary: D. M. Greenberg. Members: 80. 
Mectings: Stanford University, October 20, 1934. 
University of California Hospital, December 12, 1934. 
Stanford University Hospital, February 6, 1935. 
Mount Zion Hospital, San Francisco, March 20, 1935. 
University of California, May 4, 1935. 


Peiping (China) 
Chairman: C. N. Frazier. Secretary: H. C. Chang. Members: 24. 
Meetings: Peiping Union Medical College, October 24, 1934. 
Peiping Union Medical College, January 30, 1935. 
Peiping Union Medical College, April 3, 1935. 


Southern 
Chairman: H. Cummins. Secretary: A. Ochsner. Members: 32. 
Meetings: San Antonio, Texas, November 14, 1934. 
Tulane University, February 15, 1935. 
Tulane University, May 17, 1935. 


Southern California 
Chairman: T. D. Beckwith. Secretary: D. R. Drury. Members: 27. 
Meetings: Los Angeles County General Hospital, November 27, 1934. 
La Jolla, California, December 28, 1934. 
Los Atigeles County Medical Association, April 11, 1935. 


Western New York 
Chairman: J. A. Dye. = Secretary: G. H. Maughan. Members: 52. 
Meetings: Cornell University, October 20, 1934. 
University of Rochester, December 15, 1934. 
University of Buffalo, February 23, 1935. 
Syracuse University, May 4, 1935. 


Wisconsin 


Chairman: E. L. Sevringhaus. Secretary: M. R. Irwin. Members: 35. 
Meetings: Marquette University, Milwaukee, May 22, 19365. 


Dratus oF MEMBERS 
The Council records with regret the deaths of the following members: 
Doctors C. W. Baldridge, W. D. Halliburton, E. G. Martin, A. W. Rowe, 
Theobald Smith, H. C. Stevens, R. W. Thatcher. 
A. J. GoOLDFoRB, 
Secretary. 


TREASURER’S REPORT 
April 1, 1934 to April 1, 1935 


RECEIPTS 

Pr ANOOTORN EVOMee A til 3.8L ODA eI ae oy ccteecus stn ates $ 5,087.20 
Income, 1934-35: 

Dies waters a5 See ee ee $ 5,044.15 

LDL SE Soe en Ea ie noe ae 2,921.46 

PUROGRSt SRORG Nees fst coe ee sh 1,452.68 

i RR 8 EE nner Re 545.91 

Subscriptions ......... Bart a Pe veal RL Nae EN 2d .... 2,678.24 

Backes Nurnpersaool «= see ao8 © ode ee ers a 508.96 

INGISGell enn ects cress a ee ee ee ee 48.23 
Raotalen mime een COme. aS 2 oe ed ———— $13,199.63 
Total Cash Available, April 1, 1934-April 1, 1935... $18,286.83 
Publication Cost of Proceedings: 

DE Dsrahivh ESR a ee Nem ese Ses ee ee Sa es $ 5,802.60* 

IS) 0) 0 AD pn ee ee nly Mi Seep een ee eee ee 2,785.26 t 

OT GS eo a ee eee oe Docs aolie Sm AY a te 571.461 


$ 9,159.32 


Administrative Expenses: 
Office Supplies, Equipment, Postage, Telephone.... $ 912.46 


vo Fea eh a Mies RU aieene ery, eee ten oe ere 1,938.00 
SHOPAC CCAD dallas Ur AM COs ice: eeeemerres cores Poe nonce 89.25 
DRY SOD 300 OS) eee ec eee 20.00 
MWe ce airy tl Sess ces scams Sa eases 47.46 
$ 3,007.17 
Pea AAI AD MEDS UNSC ICTS ice Hoe ected e Sos cadena ees tees ca $12,166.49 
Annual Surplus Transferred to Surplus Fund... 1,106.56 
Caicls Balance, Apey Wid DSO cise coerulea ete cnt Se eas ee 5,013.78 
LUCE SS ppc ees ae Nn cor el oer hoes ee er ireveer ore cece $18,286.83 
SUMMARY 
TEREOTIO (GHOE sas cea Seem re ge ee ts OBE FP OE IIE $13,199.63 
TD NBA (ICED ee ee ey ne $12,166.49 
UBbny Sete SNE SSR eee eee ema eee eee nee ese 925.24 
———— $13,091.73 
Surplus FO YOO -..--o.enncsneneseenenanseenscceccnesncendentceennenetnensenentannente cansnsnantase $ 107.90 


*Plus $613.31 not yet paid. 
+Plus $256.53 not yet paid. 
tPlus $ 55.40 not yet paid. 
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Funps 
Endowment Fund 

a 89% a | BM Piet 6-215 2 Sones np rae a hn SE ea eet Fe PERI $14,440.51 
Triterest tosApril AOS sae cco tes ncn sp cerca meee 414.99 
Motalius src: ts ce SSM eve aera at Le ee a cee ———— $14,855.50 
Invested in New York Title and Mortgage Co.............-..- $ 6,000.00 
Invested in Title Guarantee and Trust Co..................------- 2,500.00 
Invested in Lawyers Mortgage Co..............-..----10-1----0------ 1,500.00 
Invested in Railroad Cooperative Bldg. and Loan.......... 1,007.24 
Invested in Bowery Savings Bank. ...........-.:-2--20--4-.------: 818.36 
Invested in Industrial Bonds (Purchase price)..........-.-- 3,029.90 

(Present value $3,215.00 ) 22x. ies ccenwecces ———— $14,855.50 

Special Surplus Fund 

SAS p rail Ale cI. Aiea ce ee reese. 2 reser oee MCI ee Oe ae $ 7,883.21 
HOSS-S47S uno ls Bee eee eee ae ee ee ee ee 1,106.56 
TTE ES GeO me AMOI le Mees OS) 0) secs eee ee eee ee eee 335.09 
LY 2S ge RE rman te RPE IPRNESA i oe aeons ee I ———— $ 9,324.86 
Invested in Title Guarantee and Trust Co.........2.......-.-.- $ 2,900.00 
Invested in Railroad Cooperative Bldg. and Loan........ 2,680.13 
Invested in Bowery Savings Bank.............2..22..-----00000---+-- 571.26 
Invested in Industrial Bonds (Purchase price).............. 3,173.47 

(Present value $3,386.25) 2.0... —_—_—#§\ $ 9,324.86 

Life Membership Fund 
Invested in Railroad Cooperative Bldg. and Loan... $*' 75.00 
en, 
Memo 

Bille. payalelenes. 76 SAE Oe oe Acta pees oie ec eee eat ee $ 876.91 
Bills receivable ........... Seas asa b gras Ate toes shee aes cee GRU AUS $ 823.89 


Auditors’ Report 
April 16, 1935 
We have examined the Treasurer’s report and have verified the state- 
ments therein against the books of the Society. We are convinced that the 
records of financial transactions are in good order and accurately kept. . 


(Signed ) W. J. MacNeau 
Puiure BE. Suire 
FLoreNcE R. Sasin. 


MEMBERS’ LIST (Alphabetical) 


Honorary MempBgrs 


SIS STL PANY ks |S Roe a a Harvard University 
Ren, VW Cin Ee ie a eee eaten Johns Hopkins University 
US as Yes Se, gee Ee ne nS ar a Ree A University of Michigan 
Lana ARRAN OTS cece a ee a ame He Harvard University 
pI Rs Sed SRG Se ean ee ar Se eet Ae eae University of Pennsylvania 
PETS HUIS SESS ask RO Se 0 ce Paris, France 
Sr LES SEY 8 1S pet a a SR EIA nO ate Edinburgh, Scotland 
OST SST SgE OU a 2S ev <i Munich, Germany 
NEU gy CS AE Bec ae a i eee icine ween Columbia University 
MEMBERS 

A bbott, a SERS See ee ee ne University of Pennsylvania 

Fa) OYE) EEN Og 4 el Se arene er Johns Hopkins University 
FAUCETS Mer g LULEZOL NG Ute een eee: een Senet: Sd Mount Holyoke College 
AENEAN TRIUTE Ned 1 ees sete oe eat ame ere Ree Silene University of Chicago 
PNG (BAR MUO EIS oe Ree a ere ee Medical School, Stanford University 
FAS 1 ES eg a BS Ti RR NRE A SA cee er Berkeley, California 
Patches typ by eee cee eee University of Rochester Medical School 
Das PEC MR) CO 2 BREESE REE, eno nes cee earn epee ss ein Peiping, China 
ISAVSE SAG ET LE Le Wt a a | Wes ee ee ne oe a a ee es Washington University 
PAR orrem Es ert GaN were ee eaten As eh ss een esse 2 Sateen University of California 
ODEN IG 00 CONS oe pets Dee ee Ee Semen reer Yale University 
Allen, Fiza, 2c... ccecececaeeenecesneeeveeeens---es NN. Y. Homeopathie Medical College 
SPISZSS ty NAVIN 01 le a ae RE eA oP University of Oregon 
PAAR NG Pe Se 028 Raa ep nn Po Los Angeles, California 
iNiglivereiay (GERAD cs. cen Reeede a a ee Pane rere eee eer eer Stanford University 
Pa sea) i GiGi UL pee ee eee ......Northwestern University Medical School 
ANGE COAT IR) Wes Soest are University of California Medical School 
DR ere) VV LEI ace ca fies ile oped cnc eta ag geese malas nage esee es Mayo Clinic 
Amberg, Samuel ..............-..----c-ccc-cse-seeeceotenssreescsneressataeaseqdenenenenenqneneass Mayo Clinic 
PATI ON GOTI AVN meek totes tare eae University of Tennessee Medical School 
moss, Flax Mig. csscaccecnn-ocncceeannsctecentsananshanacnanenseeanseeness Rockefeller Institute 
Andersen, Dorothy He..-...0...-.-....2-2.-.. College of Physicians and Surgeons 
HI eis AOE nn neal eee es ero eee University of California Medical School 
Anderson, Jolin Hia...i.12.....-.2c-------eecenenenesessessacenseeesnenesnss University of Minnesota 
Anderson, Jobn P...........2..-.:-:--c-c-ceeeeceeeseceseeeeceeteeteeeteseseeeaeaens K. R. Squibb & Son 
Anderson, Rudolph J..........------:--------seeecteecrcee recente Yale University 
Anderson, William’ Boa.ccc--sscccssontesecochcesneeteceecosseeeststoennseseecnaneeeeee Vale University 
Andrews, Edmund .........-..-.::---:seeecec een University of Chicago 


IM Bae nraaveres Ip le. cates cee wore ehereeroe 
ea UNE eect Se erent errr te Perea University of Illinois 
AUDIOS 1s le poeneme errr 
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EAT OTIS OTS se) ete) eee eee eae cere eee nee se 2 nacc cece tee eho nee eee Henry Phipps Institute 
Se =5 Bas aie teammate emer ee Mere iN MeN Ai Cornell University 
DNC) OCs ep [e001 Cee ee ae aes Saree es re ee preg acee Berne, Switzerland 
BAGS ra eee EA C10 27%] eee eS Louisiana State Univ. Medical Center 
“Art elilesyap LE" Wiceetoe tee eee eee. ee Presbyterian Hospital, New York City 
PATE Well ams WWiciy TG ielne. seen ete eee BRN ee So University of Buffalo, N. Y. 
DAG apy AROS) 00 We OA ee eter cee eee ots Huntington Memorial Hospital, Boston 
PACT re OUT das eee re eee A eae eae eee St. Louis University 
PAS SULM sd) GeEEARON Clee, sxe eeen ese ern uae ness eee Reon eect eae= University of Pennsylvania 
MRSTUGEI TIN, «crash Sector epee Beh ccc eb cis Nance ccaetny eee oe ene Loyola University 
ACU CIV ins O) ae e see cme a cp rc Aa ae aS eRe Rocketeller Institute, N. Y. City 
PDI DOVES Fon rye eice See ee acc feceies aosodenas nae eo epee eee Poe McGill University 
BACH ONE aA ese ec pecs acces University of [linois Medical College 
SC I COLL G 2 aoc tere tape cen coec des ee see Mt. Sinai Hospital, N. Y. City 
ASO NEAL SO Vite) Meee, toner et a denet Ws nsdn seen tne Memorial Hospital, N. Y. City 
Bailey Canie rom (Vices bis eee. vaconescyero ues oot N. Y. Post-Graduate Medical School 
BSH TUBOl Ie A MCONEC wctAce, sete cot otbe peace one saet oe Reg ee eee Yale University 
Bake win, Clavhyeeetter.c oes N. Y. University and Bellevue Medical College 
Baldwin, Ws Mam mite 2 acts. 2s sec neeseentine ee Albany Medical College 
1 BEV U RG tel hk See ae Ae See eee te Nei University of California, Los Angeles 
PO SALS eA GAS peer se eee teens ee eee ae es cere U. S. Dept. of Agriculture 
| FAO) 62 ANN eS Gy Ree leaner pr eee lee) re Seep NEHER anni 8A Brown University 
Banting ph red erick Gvreee ace oer es ete ee eres ewe University of Toronto 
Barack, Ol vines roe tern tees tes Seon College of Physicians and Surgeons 
Barber, Wa Howard... oc. 20t. pare New York University Med. School 
Barbour... Henry, Goce. s2. seco: eects spores tec oncceee ane eeeas ne Yale University 
Bardeeni,. Charles: ...2sce ccssssac acho assvse eee f9sste-sueeumnet geet University of Wisconsin 
Barer, Adelaide. 0 cc 5c2 220). teanscnce snare State University of Iowa 
Barlow. OnpltisewWac2 tie ant tera. ee eee Western Reserve University 
Barnett, Georges |): tc nas on. ee ee Stanford University 
Bere David Le oe Pee cae es a ieee ences Gh oe ee Washington University 
BATT OTe a Eye ey Oreos Smee ee Rae see ae University of Chicago 
Barty, wien Gree PRP ost ch ha ee Columbia University 
PASS 5 C0 eet OS oo ccs Bien ated esas yprcad Qe ecenice epee eee Tulane University 
Bast SEL 2.2 tte AR sete eevee tess 351s ee University of Wisconsin 
Babes Re Wycc 2 ccepirieee a toe eee Aa nee Carnegie Institution of Washington 
1ST ae NL: Utes ten ein Cemnee ee RES Semi very ec ee Rockefeller Institute 
I BRADAGI Ee aPyel ir CFV I omit ee RE PRN. Ferro Oty 2 Presbyterian Hospital, N. Y. City 
BAUM ATT Es sc) tea aches, oe een ee cee Montefiore Hospital, N. Y. City 
Baumberver, -<... Per Gy is.creae- wee css eee eee Stanford University 
Bay Me JOMCS Sa. aig. Set reba sed erantecenemcods in coe ee ee eee ee Yale University 
IBaZett MECC. se ee eee eee er eee University of Pennsylvania 
UBLEE Maly a p0) A GWEN Release eee ean rere Peeper Ae Se University of Michigan 
LEY O cA Reel epee eee eye a ee Louisiana State Univ. Medical Center 
Ce CAUCE Sica. ncsnceuce ecscecewesescaae ee ene ee Western Reserve University 
Beekkeraaiis | Rises <2. poise. ie scten eee oes ee Iowa State College 
Bean ii ge eri cae eee ere ee ee Marquette University Medical School 
Bec kawaii sels 10) 2: = 2a ese eer eens eee University of California, Los Angeles 


Behera CUT Alea a secre eee eee eee Cornell University Medical College. 


Memeers’ List (ALPHABETICAL) 1679 


LCT SU Eos 4) DES dl vs ores ee Boston University 
USCS Ey eo Wal) na) oi ce University of California, Los Angeles 
ReOU IOs, colt ce ace es Cornell University Medical College, N. Y. City 
DSCs M ta Rye NSIT Reh erat tase CeCe ago rec ahccbns dc kccsovaseicscveod eateaces Vassar College 
2) ES BRAIN Bae ccs nes at Columbia University 
SS tO Sache ld A S| ee State University of Iowa 
[EEE TOE BB kt 5 Ja Ca et New York City 
|S CL SRD TES gaat a Sane ee dR OC University of Illinois 
or yy gel a 5G Rad © SN Gere National Drug Co., Philadelphia 
PERI POI INE oc ENL ccs ace oes eA CR a read nc cicnaden cts Rockefeller Institute 
bernbardee Adolphe see eee te Lenox Hill Hospital, N. Y. City 
LCE AN CUSB SED Gis 205 See eae ee eee Se ne) University of Michigan 
Berry cGreOreGr ae wee ee en eee University of Rochester Medical School 
RUA GENE eer, eine Sec alae ei aeratenteesiomidconetth University of Louisville 
Beier wkua yan mG @ Nae Sareea le Sh eee os eeu University of Minnesota 
135) SHg GSS Deets ek tee ek eee Mead, Johnson and Co., Evansville, Ind. 
Breer re mica © comers Sate ARE, ote ch Western Reserve University 
TBST PCN, LO eB laws Sel Uy one re ete a er Rockefeller Institute, N. Y. City 
Binkhaue Reomrad "Bisse... eet oe cece he Pasteur Institute, Paris, France 
EXISbG ph Greco blterea: meee ee Ed ee nas eo eS Webster Groves, Mo. 
SES rr CSE is os ena University of California 
VS Oy a3) OA Sie enn eo Harvard Medical School 
Bilere hos! Bi Poa kc Zan tense Hospital for Joint Diseases, N. Y. City 
SRR ee Cre ee ne te re Bel ta Che ea Yale University 
Blakeslee, Albert F...Station for Exp. Evolution, Cold Spring Harbor, N. Y. 
Blaloekes-Alltred eee 7. Pees oir k oA ctezsees Vanderbilt University Medical School 
Blatherwick, Norman R.......... Metropolitan Life Insurance Co., New York City 
BRP OVAL AN Es eral ccchr creeds acne ena Cornell University Medical College 
PGMs iGmeNi ett ere tite tas, eee bad 3 ts Sac aeecbestibintnat Stanford University 
VSUINS Sh SUG WAVER aoe te tra EE tas re cherries men aR EP Pane ny eee Dr ooP, Ure nereey ees Tulane University 
US OCIS Ge eal Up SN oh eae ene Oe? POE TER University of Chicago 
LEG scar EC) OT Chil sere a eae eae N. Y. State Psychiatric Institute 
PSUS DUCE ae a RE a a EPR University of Chicago 
TEN@ONSTUNSN SES GANG, UID Cet sa eho h Bera een eres rarer Stanford University Medical School 
DEW ores aha ih aaah oe eae Pare coer Beal eee a enced oye eee University of Rochester 
AES hepriae allel ris) Cliiipeateenereet tee erers tect ents Oe ne Ped eel University of California 
AES Torres oeetist ame a opm ree vee sect lace a eT ee tet steer Beth Israel Hospital, Boston 
TEX@ GRIGIO S VAN Eee cre’ coe cP ent reir cae eae nen BnSBNeD MPOEPOR SPREE Sees tee reeret Er New York City 
Bodlanekiy: MG y ei seree oa een nen John Sealy Hospital, Galveston, Texas 
LOTTE De TU UD pen Ads SSS ac ia en a rahe ae Pee ey ees oe State University of Iowa 
Bodo; Ninebar) 5... secede tien scene N. Y. University and Bellevue Med. College 
TRyonlb aes SSS pL oe oa ey Oa tee tne OE accra Mayo Clinie 
AB A he TNR Fegan as wh occ Aes eae raec cena Nc bee eGaresale University of Chicago 
Boothby,AW alter MOS with istics asec Kahier Hospital, Rochester, Minn. 
tS (b ay oa CAN 03 090 a Io a aan es ee Presbyterian Hospital, New York City 
ES Gr Ti Ho LCT E Vic Seo arp canes xe sia sotes Decca ttre California Institute of Technology 
1 25ers) ge 8 aD eee Pee Es ne ne tee rem Buffalo General Hospital 
Boyd, Theo, Wain... ca ccscescsceesccenectecntseenseseennenecteeenenseccescensneennes Loyola University 


BG yey Le Necker ter cro ee cer. Seok University of Minnesota Medical School 
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Bradford; ¢ Wealbvane ) Liss oa. c20 205 sesso sos ose vanns5 toceroetuaat scbeecaecey oes University of Rochester 
LES oN Foy indo Bhai DARE a oe en hn meee ee her tire ye matte see University of Wisconsin 
TESTER TNC pee na din pe ee eee me eee New York State Psychiatric Institute 
iBraniianeys Sara Woot sche sts. teresasees National Inst. of Health, Washington 
Bre Wer Evo Wel bee 5x.cc, coors etn ear eee Syracuse University 
BET Ac Perc a pepe 2 i ee ea ey eee St. Louis University 
PS TOCIG MA UEICC i ots: 88h. teen neds eee we eg ee Dept. of Health, New York City 
iB ronbenbrenne rgd ges ees -tsrce ee ee ee eee Washington University 
Bronk. DiaW eee cate hie ed Ae ee University of Pennsylvania 
Brookes Clydepeee se Louisiana State University Medical Center 
Brooks, Harlow sexceh Sieis oo ee a terre erie ee New York University 
BOOKS sm Via ttl heim) liters ere eeeh ee ee ee University of California 
HSTOOKS,. toe Be eet ce Merete eet ON ee a ae University of California 
IS TOUT Ge O Ritter ec ee e St. Louis University Medical School 
Bro wiih Hit) Reale eal a Fah oo ee ee nee University of Minnesota 
IB ro Wane ee EL OWan Ge soe cel wena, 2 pee eo eetenee Johns Hopkins University 
3130p igre) 00 aT ie ase eee ee ese Ohio State University 
STO Wale A Wes erste See Reece elt Transylvania ‘College, Lexington, Ky. 
TB ronyates EGC la Gl sae wee soe eee Se eae eee eee N. Y. State Dept. of Health 
IBroswinsenVWViet em el eee a eee eee ee Rockefeller Institute, N. Y. City 
Breer Via ure Ce meee cette teers eee ee N. Y. Post-Graduate Medical School 
Buchanan, Robert Wis stages sexes aes eae eave eee Iowa State College 
Buckhbinders Wo Cig iecccees ee eee ee Michael Reese Hospital, Chicago 
BSS T 1 UE UN Goi an co Pee ers ecm meme So oe cael er mee een ree Johns Hopkins University 
1 SSn Eg oy he 1B gs one ree tee ee acer nce ee eros cee cen EC Washington University 
Bulloway: dis OM ett eke nett ee nee Harlem Hospital, N. Y. City 
Bunting; Cc y 4.22 Dasreshtret ancestor oe eee University of Wisconsin 
ST rony aU Wegael ates Nh hermes eeereee D poe tes cee cnet eee University of Michigan 
Birtelivdio Hise 3 eit eae ees Vanderbilt University Medical School 
BurgetiiG?, Hehe ics eee University of Oregon Medical Scrool 
Boule yn We pe iascte toe eit cea cae conn ast ines ce ase Johns Hopkins Hospital 
Birnie, Robert ies te. csct topcase oot ceca cere ees University of Rochester 
Barr, George) 0): aperecsc. ie cay recs pence ee University of Minnesota 
Burr, Harold S.......8 PO ie Sect ies ee erste one eee Yale University 
NBG eu cher dhs OM Ne ree coca acces Sree Meo eee er cet Tos pret esse Pasadena, Calif. 
Byerly aces © ocx tia aceeg species Tai tetacetatereece U. 8. Animal Exp. Farm, Beltsville, Md. 
Byres dOSe pl. Sipticas ch ab cet kta desl cceteee mee ree cee eee Fordham University 
Calkins, aay IN rasa aerial oees sereue eee ecaneaare Columbia University 

Cannan, Robert.K.............. N. Y. University and Bellevue Med. College 
Canzions | Pavtl Biatieeciec lv wthca secretes te oes ee eteccreeencecee University of Chicago 
Wamiony Wiel ter Bite saves eee ere eee seca eer Harvard Medical School 
(Carey re eee) ieee eee eee IED Marquette University Medical School 
Gar Som Mp Acs ice: Se ewe sore ake ee Me cane ee nay University of Chicago 
@anmichaclahi-w beeen ee ae eee University of Alabama School of Medicine 
@armuthens Alberts sees eee nee eee Peiping Union Medical College 
Canter, Ud ward oP chs, esd. Ds Sons cecocursts acerca Johns Hopkins Hospital 
Gaseyer Alpert Hic Aceon acorn eee eee ee University of Virginia 


Gaghird ames: K,,..:suctesntecesauy sce einem nee Pea cca University of Virginia 
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COPTER EOL a eas eer nn Cornell University Medical College 
LOU GAN GSE [GSP Sele vo ee eee University of Toronto 
SETURL i Fe oe eee ne Cornell University Medical College 
TE g/L OM Se a a oe N. Y. Post-Graduate Medical College 
ETERS URE ES ete rok Seen Ne PR On Oe RCC a University of California 
CO RESTS CUTS ST Ea SR Oe ne eo New York University 
Gham bersy eo Wiillssme lk oce, codon cet sce Cornell University Medical College 
Gir fan cee ETc @ nieces ae ken occ enS Peiping Union Medical College 
(GIEUT ES 1S INGTON ONC a eee ee ee Peiping Union Medical College 
(CUE RATT OM aXe aes, Lee LARS Ae ee ce ee ee Pm POE New York University 
(CUSRSCEN et hay IN ee oo en Central Hospital, Nanking, China 
CURE 1 RET eee Ee ee Eli Lilly and Co., Indianapolis 
ESSIEN goed tm dB LOSES ee Long Island University 
CCG ES FST aL DR es a Oc ee Ce University of Michigan 
Caan Cha Chagas Vem nee ee eNO ee en University of Chicago 
LSU EE) GSS CS RS SU, A RN Soe sn in ee Yale University 
(Ghisivam rt enry Ao see eS fe oo oe, Peter Bent Brigham Hospital 
(OUST PANG Ts SEI ee ce 5 ee University of Michigan 
CGaT eaa kee Atteers ieee a ed ha cece ce University of Edinburgh, Scotland 
(OUP AaaCG a0r NNN fi os Sn coe Lederle Lab., Pearl River, N. Y. 
OST ore om er pe sere ae eee re ace Eee eel es ee, in a University of Wisconsin 
plete EM Aris cee et, co Pe Foes see College of Physicians and Surgeons 
Gt ESSER SO i eet eer ee eee Strong Memorial Hospital, Rochester, N. Y. 
OUR nape oes 7E S01 Bae ae a ee a ee University of Minnesota 
OTC ASTER G IES SOO SS Se eae eee Stanford University 
OGRE retae 2s EDD, Se Ca ee ee Eli Lilly and Co., Indianapolis, Indiana 
OES UN Eg eee ee a et cae Fone = Sere oa tanec e ee eases eee Oradell, N. J. 
eNO Ge NN oe ae ae ee oO EE SS =e Wistar Institute 
OSL TRES SE (oir) ioe Ns ee Johns Hopkins Medical School 
LAGS LUC OS en een N. Y. Post-Graduate Medical School 
DOSES DL] Fee Seed at A eee eR St. Alexis Hospital, Cleveland 
Sines tN De US LOE ee ee Rockefeller Institute, N. Y. City 
GST MEST LOT eee ce OnE Sn sh, Mcneela eh ie atl New Orleans, La. 
oT) OROUAE 2 1 Arial phtrtes tastes taken eee ere ee University of Illinois Medical School 
Ong Reig CSG Mt: SES Na een eee University of California, Davis 
AS aes 8 PE 8 Soe cond University of Wisconsin 
Exod as Bi sal Luc sc 2a ag ee ...-Rockefeller Institute, N. Y. City 
GN OSs AUT CUTS WA 8 IPRS eon pe ne eer meee eee Rutgers University 
Wolemian, Wane we ass eet es ececne New York University Medical College 
CO CTPSD ESS TI2 1 Ss Be en ed Ree ie Brooklyn Jewish Hospital 
EGS PR RSS ip tad SRS CERES es ene oe eee eee ee Western Reserve University 
OS GSS SMO NERS OS) TI ALAS See ae eer ae eee oe ea St. Louis University 
COTTE OEMS Ws Teh 2 ee Were is eee MPR PE REBT EO RO oe Crafton, Pa. 
(Crab. Yo TB ache cdc ect ses edees ect ea ce ea sede oe cocc ee oO ceRE sec OSES EE McGill University 
ET TSE IC Fe a tm te Princeton University 
Wontar eC bavles: Dic. <2 cts sscctssees cacti: University of California Medical School 
Cook, Donald Hw. ..2.: School of Tropical Medicine, San Juan, Puerto Rico 
Re OS ene te eI a te SEN rs cies Thectce University of California 
aL CS Clie ee ete ae ase ate Re pe eee eecry es Washington University 


Troma, ELCLeL is eto tee tee enzo: New York Homeopathic Medical College 
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Copenhaver, W. Muu... ..cceccasccscssesnsceessccennsesssncansnsnenensnssneates Columbia University 
Wor Carr) aise cctsteeeseectatpesiee cate ncoerearae operant sau. petestnsceresnsnewer Washington University 
Ore cna ly cre One ret ange, MiMheni ceey uepereseoeny are a Purdue University 
@orner, (George W sees. tn eres edere ence even creaearnnr ane University of Rochester 
CG ayy sical os lee ee eee Mere National Jewish Hospital, Denver, Colo. 
(Cotrrig Wiseie ances cee eee New York University and Bellevue Med. College 
Sohn eMC Uae) Cad Bhat Ak Ret ee pe sesPeet Mars eee treet corer ee Columbia University 
Seek Mahia Socal eae ge iad $y eree eRe Ae ame aero a ree Washington University 
Worwarill PG Gorse UGA, xx. ice os sctse ett cc tecbecosioes Maan tdee ater yess Yale University 
POLS eC rig (LA Nb seetigeag tod Crier ate ee eee n Wreuit sane ena mec a Cal an Ao University of Michigan 
(aga ake Fre WSS ce ane ero er pr re er oe re ec Tulane University 
rari Come OE We re ees kA eh cccccnrs N. Y. Post-Graduate Medical School 
@irenra en Pies Aye Ii aa i ls ate eee seneaeee Northwestern University 
CrilesiGeoncer Wire eet e Sore eee nh ieee ee eee Western Reserve University 
CrohneB urrill eR Se aes ees Le ees Mt. Sinai Hospital, N. Y. City 
(Cre guoyed ced nteWol Ses Tay NAY GL Eo ee ae crea ere Dalhousie University, Halifax 
(@SonkartHpAge ees ee U. S. Dept. of Agriculture, Washington, D. C. 
@rallen, “Gi lerins Lies deh eh er ee Childrens Hospital, Cincinnati, O. 
Giimmiins wll aro ld ies ees ae, Guan eee Tulane University 
Carano baits Rte ey are oe ds eet, eaten, Vanderbilt University 
Gabi Gi IM ee eae epee ees oe eres Ohio State University 
Giirbis ee May Tie iy ss sta cea eaters oe Ptoes deee Columbia University 
Cusine wblarvey “Whose en oe foo Pie SENT. cabernet ee rece Yale University 
Cutler Hihott Coy ois ae sen eee Peter Bent Brigham Hospital, Boston 
he erm Hat Ree ee eae eee ete Bee ON ae University of Chicago 
HL) Ro ra SAE EL) Dee eee: RPO Cea Se Ce seen ere eaten eee ee Ossining, N. Y. 
Dantorth = Gharlesihie: ts eet. A Sb eee ee eee Stanford University 
Datta Re Mipra eee aah pen le eee eee University of California 
ID aria celle We Array Aili eemeie eee acme Re eens hm ena renee rane Ua Aare University of Iowa 
WartzermwmC Warlesh Sei cess ee teeter ene N. Y. Homeopathic Medical College 
Dautrebande, Luctenmgaes 2 3icck ek University of Liege, Belgium 
Davenport, C. B......2: Sta. for Exp. Evolution, Cold Spring Harbor, N. Y. 
Daveriporu mbt: Neen tl ee tn Northwestern University Medical School 
Dantes: AGW itridie, it ore hoarse snc The University, Sydney, Australia 
Davie Neel eee Pree ae ard es Pn Tee ee Socal Wilmette, Illinois 
Dawson, (JaiiossN te Te ees College of the City of New York 
Dia wissen? Ny ED eae iets on Wet nc 57) | oe a ee ee ae, Columbia University 
Dawson verity e se esa ircoute ee University of Texas Medical School 
Day ste ACRE era: Si we RR eee Rivas ENO Northwestern University Medical School 
DeWids, i Woryeteeeeee Sky GE task li Stanford University Medical School 
Die Carer ACO eked 00 I 0 aS eee N. Y. University Medical School 
DeRenyiiGs Son kg ena tar ee eee University of Pennsylvania 
Drerieks (Cs Rags ae Fh iia 1 Mieka ee Peter Bent Brigham Hospital, Boston 
Wetwiler, CO. slas tele. ries la ne au Columbia University 
Deuel, Harryed eda University of Southern California Medical School 
Dick, George: Wine. Ohi OP Le ee ee ean University of Chicago 
DPiekson,s HO Clo Se ee en Stanford University Medical School 


Dieckmann, Wy Jini: fa es ee University of Chicago 
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Dienes, Re 6 eee Se cee tec Massachusetts General Hospital, Boston 
Dieuaide, Francis B...............-..co.eceos0s--. Peiping Union Mediéal College, China 
ENS CURL ECTS J eth GeO ei ne ener eae Ohio State University 
RAISING BED eae ee EE tk 6 Sc ealt's Presbyterian Hospital, N. Y. City 
Dock, SS UPD LVS Sa 0 2 SERS ee SRO ee Oe Stanford University 
18 OTS UES WS Ga 0 oe St. Louis University 
LF oh oe AAO WO SIE ne a SD University of Buffalo 
WOOP Re grea Cetin ce Mee ee St. Luke’s Hospital, Cleveland 
PRERAC OGTR UP cea tee ck hh ote Be og ok Wistar Institute, Philadelphia 
Donaldson, J. C.......... FS sachet Rests PR eae fae University of Pittsburgh 
UTS OLY 2S ee a cl Ne RD Syracuse University 
Ja SOD UI gd Re NE se EY EO ee ORO ce Oars eee Western Reserve University 
Wongmecweitelenahtc: 0.66 teeth ben ae ct Memorial Hospital, New York City 
MDa shane AU Gee wet oa oe Ee ie ee A University of Pennsylvania 
LO Re ea Oli LT: N ele le lak Ret Ce a ee = Northwestern University 
gc) onal PONS CS Gee ea ey Re ed a ee University of Chicago 
TOE [SETS Ea y ce NAR aCe POE ed ae ee eee Ee Columbia University 
LISCES OCLs: SAI ROOT 5 SIR ne Oa aD ER Ae ee eee Albany Medical College 
1G eqitey ee] Die eee ees University of Southern California Medical School 
1DNolevsate lS Ew iys 51 cee eee ee ane ae Metz Laboratories, N. Y. City 
LOS eet Ud SS Cornell University Medical College 
FB Neai Es Chi Searls Seen es 7 2 ee er ee ea University of Alabama 
EPO er creates dV i so a2 atc ees ecee st teases University of Wisconsin 
TB NPGS 00 5 DS cna e ee ee eI e ee Sae eee re Cornell University 
ABD istry ee cpa eee ah Os can al Th an Nee University of Minnesota 
Deady Wd (oe Ss A a ae eae ee See ree eee ne nee eee er Columbia University 
MO ayia icy epee Ee os vs sacnePad aes University of California, Los Angeles 
IDES aaa, LOCK ats 12 Se eee ieee ene nana Sunes Ane eee caer peed Ohio State University 
Toned og DATCTITC ttNes, Ceres ests cece. gccreccee ame ica eetee eae Yale University 
Eb rnities ere sep te AN LTR Sea poe os dace P Swine won ee see Pennsylvania State College 
IBGE SOS WY. Sees SR ae Sep ine Meee eee a eee ee eae eee eee Tulane University 
Du Vieneaud, Vincent; <.....2.2.0-..-02----- Georgetown University Medical School 
Dyed GSephigA aero, teed ee Cornell University Medical School 
Fi2siman, Jefe Cee eS ee Se eS en ere Peiping Union Medical College 

Bibersom-sltre deri Gh eit: eee ct 0es, eet ceca San Francisco, Calif. 
FENG Keer Hite Hire Sheet AN AON RN evens hatetSeasnttete Candee Western Reserve University 
TB elses ceaa Vin WcoiNeas? AOE Ae gee ae ce ere apes crise Rare poe University of Michigan 
PRUs CUP SCTE ote ch ot cee stu Milita cancnt aid joadstnsinaarsecnedewenieesae Columbia University 
UTebieie mats ieee Oe AN peates oe oe Se ap ie So ane ne University of Michigan 
UB yo higea 40 ISR) Dl Jee a be ea a are er Cornell University Medical College 
LYNG regs CRON Wels VME psi le pity ao er RO ner cose ten pr Maes fame Peper a University of Buffalo 


Eggston, Andrew A. 
Manhattan Eye, Ear, Nose and Throat Hospital, N. Y. City 


isbencre arya Dypeeee ere. N. Y. University and Bellevue Medical College 
Billo, INE < WE ee alg eee he oe openers Beer oer University of Missouri 
Ellsworth, 1 eh sa ep Pee eee re eee Johns Hopkins, University 
LDL EL Pereegalt 0, ag ga Aaa ames apenas pei Ce ie ae Neurological Institute, N. Y. City 


UES I Ree ee oe ete eee emer Cornell University Medical College 
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Bime rey Ht Bey osaceecgeo tcc cee tesa cencae cree crete cease ac agmte sanmeare sores teeece University of Buffalo 
Emge, DD ae a Rt en a Sa err ee EES EHO Stanford University 
A SWic Vg (9g) Deg Wap ieeenete near che oh eee Mercer eater eee cee Columbia University 
Bip stern, pat tae ee ne paris tenn hee echccesetee te ccetene Mt. Sinai Hospital, N. Y. City 
MIST EAE S, DESO eee erat sonny errr mbon per peer oceraer University of Berlin, Germany 
Eig EF afegS oka Kites) 0) seca tne abr Mie eee er acre et Washington University 
Hirristeme wArrtlitir’ (C,,ccntesees, (tense iiects encase tensce tiv $2 7.0ecee ee eeensae ewer Cleveland Clinic 
EVIE?) cal pg tl ee yl Pree cee PP eee nett ey cues Mayo Clinie 
BV anlage Liceg Ce nas erie ce Sie National Inst. of Health, Washington 
By Slices Pler pert aie soc metric ates Secor toca terres University of California 
HIV GHe tb win ives ett oe hee ee University of Oklahoma Med. School 
Wit  aities ere tet ore. enn coceeaeeene sas Cornell University Medical College 
BV Stery Rc Ate tise ee ee nee es serch eanwrewn eas University of Wisconsin 
El nyehidyed wD ROI Ti dae pans he rer eemereree Stanford University Medical School 
Bian Gor oC ae eres eer teen men renee University of Minnesota 

URED ei Cts es nn RA dre ir a te RAK Ee New Canaan, Conn. 
Balke George. on <cncs- New York University and Bellevue Medical College 
Baligsshiredericks Hs ere cs ht reenter ee University of Illinois 
Earle reese VV ieee ieee et eect ce ee ce Oe St. Luke’s Hospital, N. Y. City 
cRarmera hesterswr te sere. ata eet ee eee Northwestern University 
DENTE cal i aa okst gl OR Nd ate cee Mecte erten i pene ge pr ee a Tulane University 
Peimtlaroldnacn cece eee oe ee Western Reserve University 
PenmewWallace ©: =i eee University of Rochester Medical School 
era COs AINA) 10 pene ee ee N. Y. State Psychiatrie Institute 
DAS ah aiped Caged | Dl tem OER eee oe a PSR nd ny enn eae Harvard University 
Piel VITIG WN a nec eer ce sere tamer ee ee ee ae Westfield, New York 
BCVA ey olan, 0 Riles oon tee ie eee re em ene Stanford University 
LITE ol (BE pes a pee tae ania ee) University of Maryland Medical School 
LUD tea ee Rie tay Aten eRe en els cal ona a Re Battle Creek, Mich. 
ME BUS PN ERS, Ce ee a dae Ae anatase Re Meee in Dil) lect Johns Hopkins University 
Fischer, Albert ......... Fo aaah ate De Lloro tak aise Kopenhagen, Denmark 
Fischer, Martin H....... ed ante MN MMe bd nt University of Cincinnati 
Pach bere aba we cess easte eect. Beth Israel Hospital, New York City 
Ts He aN CSOT Hicccz, tex toe coves aetna eres ee ome St. Luke’s Hospital, Chicago 
BST nA Orsi Ret ceded ahs Tp opelie tbe eae teneplnagee nt ined ee University of Minnesota 
Birbz Recall d yet Secs tcc cere eter ey eee Peter Bent Brigham Hospital 
Wg fe 3 (a I A 6 i ed ve op oeeece tne nN Bat Ne CsA MS ta University of Toronto 
Beis hers MOV Ere Suet ites t.. ee ee eceeeeeee oee St. Louis University 
Helene ras OT te eee eee ee nee Rockefeller Institute, N. Y. City 
Minn {iP redericks By. f ccs. icueterestirescbete eeecee eee eee Columbia University 
Biorence, uauras.- oa ce ete New York Homeopathic Medical School 
Muhmann, Charles (Wyax. +: see cece ene Stanford University Medical School 
Boress GHen ry acess seosneantecd oe ee eee ee Milton, Mass. 
orknérClande dy... susan tee ee Peiping Union Medical College 
Bortayi, A B.D. acckccent keene eee Peiping Union Medical College 
Hoster, Good wit Uy. 00) i.e sacle these steno eee Columbia University 
Mowler, Willig’ Wo: c, uate ee eee State University of Iowa 


| Up. al DAG epee RMS fest eg ue or ert Scripps Institution, LaJolla, Calif. 
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SETS eal Sold, Nee ieee Mt. Sinai Hospital 
ranion (OC nestGiwN 6060 ee es Peiping Union Medical College 
MERE OC UNM OG. ot ON RR. Cee. rere ha Sn catteestuanicncedeis Western Reserve University 
PRO Tea g PSU 2 ah ROE Rensselaer, N. Y. 
IAT SI aL ge thy ah a Columbia University 
Vireo Ag’ 01 Cie 2 2 ea Sen On Cornell University Medical College 
L200 Cra U0 Mel BRS ee CRS eee ee ee University of Copenhagen, Denmark 
VW OO SE idly gt SS eee ee University of Chicago 
APRSyot eh Sn VE Ed eee re Be University of Pennsylvania 
NEO aS rosa Vteans ahi pra) eee ee emcee A ag ee ee Baltimore, Md. 
eee LOBE yr tte er te ee a ae eee Cornell Medical College 
ier lary ete Ea ince wae eee oh cP ree mee FO ee eer Towa State College 
4 SNH ARES NOY CWS Sa i eee ep Sea ee rae ee, eee Yale Medical School 
JETT yd CONEY NV ees eer BI ee eet eM ce ee cee Paris, France 
JOP US Ay BRO G) U.S i ae ee a eae ee Cornell University Medical College 
G2ebler, Ute ee er ee Henry Ford Hospital, Detroit 

CREE TSN a Sine Sie Oi ar cee epee ttn ENP ee race Tulane University 
Geer Os Ginastera Brooklyn Botanic Garden, Brooklyn, N. Y. 
(SAUNA ES ES UES SER Ss ee a cl ree ee eee University of Chicago 
CSRATENTSVES ESO [yO eee eee ore ere ee Harvard University 
Gabe pata bral arn eee 2 eee occ ncn techn steeet eee Lenox Hill Hospital, N. Y. City 
Goamdmerseberaive Wee ee cases oece cs ensenecnee- Saranac Lab. for Study of Tuberculosis 
(GENER EN. NAUCAINEDR LG ee a ere ce eee Vanderbilt University 
GEST TIGR eNSS, LE aR EU eee Cambridge, England 
(CASSIS “JE PON OSCE TSR ak ee eR OIE ell Soe are een New York City 
BERS IDG TE see ce cece see a eee a are eae ee Columbia University 
Een LETAVED USS RG a cee eee Johns Hopkins Medical School 
Geisimoaraie lip emcee 288s oan Mount Sinai Hospital, New York City 
Ge ees Bay eee eae a feb og University of Illinois Medical College 
(Craiova 2 Draets(h fes ee en ee ene University of Illinois Medical College 
CETTE EI ee) Nec Be ose ss BS SaaS University of California, Los Angeles 
(Gere RR eV \ eee 2d a cave vic cat scaeeacveeeee ee souoe University of Chicago 
ersten bercor nn iew.) ee eee tN ty eee oe Western Reserve University 
RESELL TVG) aerate, SANG = oi OO are a aoe ere University of Michigan 
ee ice col NG 9 Aen ni eee University and Bellevue Medical College 
Gevelin, Enis mes sores. i calinys set Re eae ae Ene Bere PAT, Columbia University 
(CRUST TRB AIE ca eS ee eee ace eee ee University of Iowa 
COSTS YAU STM REE ei hve ee ER ee ee oe a ee Columbia University 
CEST IMS io Sch a Je Ree University of Wisconsin 
PUG EN GCE CT is SENG (bag EO gc Pomona College 
(Gain Daven ates I DXOT eT A yd RIS so eee eee ce eaeer te te eee Beth Israel Hospital, Boston 
RR TRIE Nie Oe se et SS a vo ocak wet Vea edn oad senpsenanae Yale University 
CTT errr red Wie race souk sted sled acea ed Washington University Medical School 
(Gubler Gye le een reree ee eee Aske Pee od Mulford Company, Philadelphia, Pa. 
Brice said Sha tLe Fs Se noi ee eee cor Northwestern Yeast Co., Chicago 
(QUES: OO cc chee ttre tcp ere oP os Area er oR cE Amherst College 
He i CM at Mee a ne hac gc acs spn oh nd acnt ont vann lar naacen Cleveland Clinic 
COTS Fa A ICS ork hen eer Cee ee Cornell University Medical College 


(REN UNGS aos Beit a: Wr bf Cia Ae ero ea Presbyterian Hospital, Newark, N. J. 
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Grelkobaleynrs (Bb shinees nie oy ak ob pe een ees Pee Western Reserve University 
Goldbloom AU Allen... tad imccnane Beth Israel Hospital, N. Y. City 
Gol difon bs Aste ne ee ee 2 ede eae College of the City of New York 
Gold schimicitae Samael eecese ssn cee ce ces eee eee University of Pennsylvania 
CUO ETN HOE TITIS INS eos, cece. toe teer pts vis veer ctaeth prenupacecae nae cranes Rockefeller Institute 
GOP TOR Re A are rsa LD ac casss nr oiccheak eegheetiaey University of Minnesota 
Ue rai i el a bmaas 00 Rugs eaee int We GantTan® WL Re Be col ll gee Uae BE ep wen Ne ere University of California 
CPR ELSE OY ON ete oases She. eae Sec ceo ancy ig cn cacy steeciacens Tulane University 
CV AG SOF 7s leneae Fs: sete ace pete ge Faso Soe ce cena ama University of California 
Giraieiniy MEP AYES A steno A octets eae caovk ss aor eaese Washington University 
(Big: dak neibogl a) shal WOO gia Peed Mae Oe OO a aL Mt el BI Washington University 
ORE dete \NGUULE Nah NARS ered oe ane a Oe ee ape RRR oS rire ric St. Louis University 
Giesivepe arte Miia ees ee en ete St en ae Jewish Hospital, St. Louis, Mo. 
Greens SROb En tri G sea e eere eee ee, Se University of Minnesota 
Green perc Avid aN tex eee ite eee SR aes coe University of California 
Geena, Cal SA ees) keer etn eel es eee Segre eae Brooklyn, N. Y. 
Greene weameswAte 55 eens ou eee eye cae State University of Iowa 
Greenwald, [sidor....cccsceccsentcsseseeose N. Y. University and Bellevue Med. College 
CECON OGG tA ai 2.7) cca tert een eter artes ee University of Edinburgh 
iGreconyaboulseskle ee ee ee Barnard College, Columbia University 
Giresorayae a WAV ieee Ser Oe ee eS a University of California 
Greisheimer, Esther M......... Soe a ee nae ee eee University of Minnesota 
cE neg ini eloigy 1 Users bil Revie Weipa ene nares 1 AS Aee ood oo ee ee University of Buffalo 
AST TELA EL ma VFO TI CE | URE Tce Secret ae ae act ee eee US SP St. Louis University 
CREOR STEW ANNye taacoc choles stnrce cc eck ee ee State University of Iowa 
CIP ORGS LIGMHS eh cian an ee eee Mt. Sinai Hospital, N. Y. City 
Chribes, Charles Mae Sut ht 4 ee ore evi > Jefferson Medical College 
GUI OT Beem ty aes ee cat Sec ee ae ess University of Washington 
Griemitiien, WAN Te bee a Nh eek yd pee eel ern tne ac University of Nebraska 
Ge FaTit IN, Wists ates), VOD, ACE I ate pect Pennsylvania State College 
Gann Francis) aes. Se ee ee, Northwestern University Med. School 
Gurehd§' Clariesi 5 AM A Re ai phe sat coed intsperate tls San Francisco, Calif. 
Ghastarveont, ber Ghote Sita dS 502 iN be pao beet toe University of Denver 
Guthrie CCL e Naamua es eae Peete mre University of Pittsburgh 
Gury shheartls SAN kyon OTE A ELS Se US ince essere Peiping Union Medical College 
Griyerunlicnielt Haye, oT eas ee eee en, University of Wisconsin 
BEG SAL AUV OS DT oc aoe ecpt te a Aaa Medical College of Virginia 
Hadley se Phiipcu ena Western Pennsylvania Hospital, Pittsburgh 
Hafkesbring, H. Roberta.............2222..-.- Woman’s Medical College, Philadelphia 
Hagany  Williane Awthinn so 5s Sale. eee eee Cornell University 
Lo UU hig acces, Raa etn tat University of Southern California Med. School 
CETL VOSS eae) voce lb EWE | Ge eee aie eee ae Stanford University 
MEL tb S6 757 oJ OL Bos. 2, Snco8 ss potato ik bec gl Yt cca pees eee Be Tulane University 
Flalsey,"Robertxils: tak lake aie ae N. Y. Post-Graduate Medical School 
Hanibourser, “Walter Hie bias eerie ners ee Yale University 
Hamburger, WW se Re aa ocean Rush Medical College 
ET areal ton; Bs Gg cosecssndi cectievares eee Chicago, Illinois 
Harimers BSW 2. cuck tse ine eee Iowa State College 
Lanier ranik lin WEG sce 5 ee eee aoe Presbyterian Hospital, N. Y. City 


Hatike, ‘Martin. B25... ssh pee University of Chicago 
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FEU GEER A FOare cee ee aye eee Re, Peiping Union Medical College 
VES COCCI rr ods) Pee Ck nts 2 © DiGi ee Georgetown University 
VCR ICES A RS 2 eee Few OS 8 een Se connec ee Western Reserve University 
15 Vn) BES enor een Stanford University Medical School 
EEE OBLIGE ESS 0) aed Soe It ne Tuckahoe, N. Y. 
US Eee es oN ees catic desea badense ccnnayneenans Cold Spring Harbor, N. Y. 
1ST TEA TALC 1 PRRRPR Cs Ree aR RoR Oe ae hc ee a Tulane University 
IRN PEAT ts Eee ee i a BE a EN eg tei Cod veatay devs snares Yale University 
ENGMEY OND, CROOR GON cd Pocono Sa a saad aan caantarnaniien Johns Hopkins University 
FERRET O Ws HERON ATOR eee re College of the City of New York 
ve ESRI a0 0) 5 Se Co oo ee University of Wisconsin 
TE WOES UE Loot NL © ean et te University Farm, Davis, California 
iS INeinysi ay OE TAs oie ate, 2 a an a one ina er eae One ee Ohio State University 
El ev 6 yew tiem Ne uO cea SOG ie oe el Princeton University 
HEEFT O ergveaeMIT CLA eee ee Se a a SiS ae 2 a Yale University 
To LAS Ta Vegy 7\6 TRC Gone Rar on oN eC et 7 Aa oa University of Chicago 
(ePeaestnr cre Bye Cree SOR en ee Mea ee oe dt 8 i 2 ease University of Wisconsin 
Pa tohe rs eA Sek U6 es dine 8 yan cde ee Cornell University Medical College 
Takreer eas BO) eee 2 Se ENS foe 5 See ey Cone eens New York University 
TSIEN REN, TDG vies Tae es Coe ee nee oe Re Ee ec Tulane University 
TB IO hye tee LEADS) Oe ots Ree eae ae a Re ete ee eee Ee New York City 
HED SWRI Ses EMIMOS CAA A oo ccc caencsastentsnese U.S. Navy Yards, Washington, D. C. 
BE Dex y cherry Osh] OGM Soe 25. 0 cree Ses fess ca dag cae tnew ees ee See Cornell University 
ePonyamigram eye ed fee = en. oko oe tos acdsee Western Reserve University 
Pera bore Samiiie 52... 2n--cin-cos0n--n Singer Research Lab., Pittsburgh, Pa. 
Ned ester cl ce itH Cheer re ese ee a ee eee Columbia University 
Heidelberger, Michael..................2.-.-2---+- Presbyterian Hospital, New York City 
TEIGUU ebeipiiatiel:, TL SPA! 5 geo Sea ea ee nae een tec nee noes University of Pennsylvania 
VERNA) DEM oip, 1 Cen a ene PP ap ee ery oe ee Pee Washington University 
EPH Gite OS Messe te 2S Se Baca ets pe athena See sen tes New York University 
ETRE VIO AMET CINE Gece ctecee se or gt bbe 2 ein 9 ec cee oa eae: See Mayo Clinic 
LESTE TS Se S20 Ld | en PE cia re University of Texas 
Bee Tet CU NMPA CITE la Urge ae ce oe set ee Ts Nett RATT, 8020 oe ates Senna University of Minnesota 
TH esis Fea yy, EI ee oo saeco cases cendes oun Memorial Hospital, New York City 
TE icin rieyehay AG es iten ee eee ee pee ee John Sealy Hospital, Galveston, Texas 
TORRONE ISS) eee eee ie a2 ose pias tee University of Illinois Medical School 
UE ene Lies We Bc fey ne pe eae ee ROY Parner St. Louis University 
Hess Walter Os seen. : ee scubviea tes oie Georgetown University Medical School 
AEG lig PE pose oe eda ee testes NETS ie Iowa State College, Ames, Iowa 
BEETiGs yen Veh 1h Sy erel oec coed esa ts roe aos Stanstead atnpeean ase U. de Gand, Belgium 
GRUNGE CG Mn Cee hae aia s Se at te casein nas acdesn tage eee Mayo Clinic 
gS CU Oa On, oe Ss Ry eee ee Creighton University Medical School 
PEG saya els TELS BO as peste ates ee ee eRe ee ee er wear eae ere rere eee Yale University 
FS EGC I LOS 8 ks tS le a ne eee eee State University of Iowa 
Ja Miah cha Leaf 101 eR eae rer Ree rae ee University of California Med. School 
MAIL VERS CRON NOG Petit co ede eco lou a cag case cus tasd}s crac dcabsonene University of Chicago 
CETTE IE Ua en 2 de eRe Car re Pee Eee PP Stanford University 
Ja rege (Bel 22 let opel coe e eee oe ie ope een Eee Dr er ae Mayo Clinie 
EPirselitelelers AP yb wt cceesctrs ces caren sc scs cs baenacastctea ce! ane denceene University of Minnesota 
DER CECE 201g Die gf ber dso Ce oho Rane ae SE eee ne enone University of Wisconsin 
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To bitin Fear fave lie Le eee pe pees ce oe Sen aecpe nomen ceeee University of California 
Poe ppli ee MOR ccna ance bic aiahanatin es Peiping Union Medical College 
(Hofman, George Tiss see Allegheny County Hospital, Pittsburgh, Pa. 
Fitri ra WSs te ec osc sce dbtarec dosage se Chicago Medical School 
Fig carispA Gi Gi ses wocen caus sh hepetih earkceewex tenascin ciutecoeeees University of Missouri 
Elollander eapiraiilinn ear Agc. Ue or een eaene Columbia University 
Jakophen, (ysorgers) Whe. eae Department of Agriculture, Washington, D.C. 
Ti Maeri 78 N00 Scene cnc vne ecisvend seer see ea Rotate ete Stanford University 
ELSA Yiew Wot oR tee en ca. a ood Ae ooh eran sek cay cee University of Toronto 
LOMO 4S a err k irg c kt A Face hts that cart eee University of California 
1 he Leal Digi) Dis ints a ecae [3 eee ene Nee ee en Cre vere oe Johns Hopkins University 
TiGOKer wav enno rps Wace 2 Mec oh ys tec aetsecccubavesstamncke University of Pittsburgh 
HGOKer MS Anko Rd eb as ote ues td hay cae eel pensar em oe Boston University 
LOO WOK CHEETOS WG ei 8 Vere cecsacis Retaececcrtores Heaaveete aust eeteavesene Rensselaer, N. Y. 
TAG pitta, ts Gardine Pavssn aden tear ee ee Columbia University 
Horsley des heltonuscesee ee eee St. Elizabeth’s Hospital, Richmond, Va. 
[Eto Weel sranie'= @ hu arises eee Lester Inst. of Med. Research, Shanghai 
Howe; Paul iis tive. sk. 2o oe Department of Agriculture, Washington, D. C. 
Howell Kopi hie By cctee cra tase sehen nantow: Michael Reese Hospital, Chicago 
Howland @hvath vB cen esses cite oe eee ee ee ee ee New York University 
Ms Bboy oyeh ne Ba ay ayeat= wre ees ee eee ee ee eee Buffalo General Hospital 
(Elbe Gee Carl PR ie i ere et OE Se eh eee ie University of Michigan 
Elin someeN Ack oil Rat wee 2 2k pect ce as Se University of Chicago 
Fiirohess Thom asso weeet eee eae see tees eee ee noe ee ee Rockefeller Institute 
FEM po rey sy yee ea ete a eats en cee ee et ee University of Buffalo 
EDUITIC SVE) Cl eee et tea sce kee arene a eerste Harvard University 
Pianiter, (Warren iy ee ee University of Oregon Medical School 
RTT GOO Tiss Mie 8 he ee neediness cio AR Woodbridge, Conn. 
EL rissteyy 5 Ray 1h Li 28 he cosa recat tree appa beg eevee neads schcsnsc cs SO Yale University 
~~, 

[win SE SoG etme ease cta ee mI a ace acc teem tte acca Rockefeller Institute 

IB eyyaol, AUIS Miia ote pane ese een Sree Bee ee eee University of Wisconsin 
iisaacss Raphacle see. ere Simpson Memorial Institute, Ann Arbor 
Evy, Andrew. C....sc02<Se Pe shennan ochnagtenatigcontth Northwestern University 
Jeckson, CGR Diener ek DEREE tah ih oy ee neat ech ane University of Minnesota 

AYO Sts am O22 cele Me ete NTL Baten FRENTE University of Cincinnati 
SACKEON: ELOMYY i) Perse. 3 i wcte kon muenicos cg xeon eee Boston City Hospital 
SRCRSON LEON AT Cs dW cesiice +s asdeenites <caeecsnae ics Cornell University Medical College 
BeOS: JEL OUT Bia ta. eect acec. tn cttnsshduaniea eee a eee ee University of Chicago 
ARO) CSRS OH & ORR ame GAR ROPRP ER me ib ia tev IN-2 Ns. e University of Pennsylvania 
CLCOMSen NV BL GOL iA, <.csierege geese pe eid secttc cen Rockefeller Institute, N. Y. City 
ieoesetiy Vector: Coc: o. casteasectectccn tee eee ee ree eee Albany Medical College 
Maher PlCMEY Linn, -c. cutaccy cue eee Hospital for Joint Diseases, N. Y. City 
Wat Cmulen ard. Lvs th van raratenatgeaet coe eee ees ee University of Illinois 
POA BS pa LIT cava cacrssosdeecsca de ete covets Ov ecee tt op eee University of Iowa 
OR sahat hog 8 Fal: Weeds ae ee PI DD ah ME cleo ec AN Johns Hopkins University 
POMS Ug ER ANS Be spa «a cvorastagctes okie e ete ee Johns Hopkins University 
OTA se) DWV eacetseos 225 - ces ornapeac teres esheets eee eee ee Columbia University 
OWI eee sete ces: crys cue ed cosas eine eee eee Vanderbilt University School of Medicine 
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SOLS sg Ursa 0 sen Oe ne University of Chicago 
A OT SCN so GILES 2 0 oe a et ce University of Utah 
SCT SEN 1) bia le Fo Se Se er Yale University 
Jolie; Norman H....0..........0c..0..-- N. Y. University and Bellevue Med. College 
3 CSSA OE si lee ici AA Los ce COI Oe University of Pennsylvania 
PURGE 9 iy 2-2 es gin ed ee ay A ee University of Chicago 
oq) ENGR! 5 Dell Oc Rl ete Cl eee ee ee rrr University of Virginia 
Oretads Le Ete Barnard Free Skin and Cancer Hospital, St. Louis, Mo. 
OS ANS Sih 8 ot ES Ses Oe eee Re REE RP OE et Boston, Mass. 
Re ereaie Raspes Oe ea he ea ee ahah che Ga sian University of Chicago 
SPREE ARIE EL. PIT UA Snipes 5 ee os eee eves Washington University 
St a gL! RR Goa © AE, a a ee Northwestern University Medical School 
epumretert, Chaussee ls ee cla scene, College of Physicians and Surgeons 
Ke, MTs bO mt Cee ees ek ee A Cornell Medical College, N. Y. City 

Dir bv eg tel Vice a2 ea ase ee ee University Hospital, Ann Arbor, Mich. 
Sar ever art AOR ea lee oes a ke Parke, Davis & Co., Detroit 
BAGS Ua ey a Cod eee ee a ee Western Reserve University 
J ERS fay dl BA (0 Bg tale ee a a ee N. Y. Post-Graduate Medical School 
iecatiet veunrrciee ttt: teak oe ane St. Luke’s International Hospital, Tokyo 
SEE Zam UN ee tee eet ae ache cee ay ee Michael Reese Hospital, Chicago 
J SASL YON ECSN TANS Regs le ess eh ep ae ee Johns Hopkins University 
ESer DAA Ticw een TOMA eereemce ee ener es no tere vont Say eae St. Louis University 
Geka re nesters ee eee eRe oe 2 ee dn Boston City Hospital 
Reetoriag We Denia VV ice ecreres nice ye ences Ue 7 Bet Re rere University of Illinois 
VERVE RT AA aie ee a ee University of Wisconsin 
Keeton Alben Lyset oe wee reas oes University of Alabama Medical School 
PEG SH Cased Lee ae ee ee ee eee ere University of California 
emis blardiy- Aes = ea ana Baylor University Medical College 
erp clad eA TOI cnee sce. t1s- see Northwestern University Medical School 
1 aay Wo) ee tee EP Oe cla ee Mayo Clinic, Minn. 
Remi mW TL eee sens cna saat University of California Medical School 
I GSSC] re OUI seeerte ns ees seston ee ANE University of Southern California 
EES TOI pe Le!) eee etree eek Lee Se se ee College of Physicians and Surgeons 
HEC yeer JO ET ee Ace ee ee oe ni aN ee ee Washington University 
GUT ETE oso PRN ee ne N. Y. Post-Graduate Medical School 
ROE Le Lerinyh) meer eye tee Re) ee eee Wistar Institute, Philadelphia 
JESSEN LRG WG) as Ns -< i  e a i  ae e St. Louis University 
Joa doyniG ley Aebny d ohae sey ee N. Y. State Dept. of Health, Albany, N. Y. 
Velbon axcretee tee on eh eke University of California, Davis 
HECTenrierze leas serene ee Mercier ence ee oe N. Y. Homeopathic Medical School 
iKelenbmanep Nat Wanie levees ee Oe oe ee eee University of Chicago 
SEVER Reg et Norte cect Me Sree eet nto etc suadivewtoases Hebrew University, Palestine 
AEST Osa S comers eho te ee ees Mt. Sinai Hospital, Cleveland, Ohio 
ESTO GZeg OS Rai ese meen ete ee tee on er ie penta Cogent eae ese an eseas University of Toronto 
CEG (VA 28 oo Rae. ME ec Behavior Research Fund, Chicago 
TESBRYOE ON tl Bl ar ge Ee a re ee! Vanderbilt University 
FEGIe CNS TPE Dg NVR 8) 2s oe tae hee oecrnar eee ney oat eb Soe eee Syracuse University 
VELEN be Te SEGCA ON ie eA a Albany Medical College 
Rape gt MUNA tte tras econ Sc dnth aentecdgdten desnrnss- G. D. Searle and Co., Chicago 
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och ae MA thi degli he ee ses ee ee Greenwich, Conn. 
Koghier Al fred Igy ses asec eactee dhs n Santa Barbara Cottage Hospital, Calif. 
KO told Cl ailess A a oie. eds coe acs deaclaneea ter: le ete oes University of California 
SOL sFOnOne hike tails fiaie ioe Sect bered anes Mt. Sinai Hospital, New York City 
IKON Cred). hmm Alaa eater Sekt CSL) Sook see, University of Pennsylvania 
GOGOL NACHO INS Wei. 2 ooecess sxc Secunsay Segre att uns Psychiatric Institute, N. Y. City 
Kop pamiyismleeod One seas ne secrete Georgetown University Medical School 
iKcorni say Elon acen Vinee eka kes cyanate i eee State University of Iowa 
ESOGGts GLO WAT bart kee oo eh tarda carte ect ene es University of Chicago 
TRG eoKsiey [RESIGN NUNN 5 Sie, ee coe ee ee aie teenie Brooklyn Jewish Hospital 
ARC TTTovps toed DIR Re at 6 MNS ots ease Rane be Long Island College of Medicine 
erat zen Caro esteem (eras se eee University of Maryland Med. School 
PAST O WARE ATIC OSes epee eae eames Oe Guggenheim Dental Clinic, N. Y. City 
dG elec; Se) gr BNMRcr ae PEGE Noe ae es BOREARIL Crh ome Om TEE Brno, Czechoslovakia 
LEG OVTe oy ee coe Ona area a MG. ey SS 8 Ra oe ee University of California 
Leg PEN C| sects bg Lega B ae Sore poe Wee rene ny 8 Cote mer on 98 Mn University of Pennsylvania 
iSnaiser  Dhcoplnles Kaw hints.)-1.cc.2 ccnp wake Oe University of Pittsburgh 
UESure*enrieaic sine lea! Nie yrs Th ees een ee ce te ee aa New York City 
Kondo uNinres ret uve. oct seins ee eee ee Chicago Medical School 
Kant Ze MO Se Sete ee ere eee a ale wee. Rockefeller Institute, Princeton, N. J. 
Sun bel bert see a meeer se cena eet Sa eNews ae eee St. Louis University 
BAC ANe br yer fe Beers oe ae Mae ene ae Se Peiping Union Medical College 
GNIS 4 88 gg 94 982 os ae ip College of Physicians and Surgeons 
L2¢4 NV SHULUA TEIN Stk dee ct att seh See ee eee aa Presbyterian Hospital 

Wana Vte sete eck eee Milledgeville State Hospital, Georgia 
samiberte Ry ater ees oY owiehe Bs omnia oe Rockefeller Foundation 
A aTSO Ty Me ANTI wl eae senate see! a ee eee te Vanderbilt University 
hamsonhobert- Wis went eens Nua eee ee Los Angeles, Calif. 
LEST eC Br, 2) ns, RC Pee SRE Re EN AOR OLY oe wee at Columbia University 
Man dissi@ arn eiyeteeiee oh eee ren te ee ee Psychiatrie Institute, N. Y. City 
Iuandstemer, Karl ak woe eee hte Rockefeller Institute, N. Y. City 
Langstroth js Lovell te sieht eee San Francisco, California 
Danio N34 Wowk sete ier 8 Oe elias Michigan Department of Health 
Larsell Olafjuicn Sar do: VRE See eR eeneen Nn ts! ree University of Oregon 
ESAS SUD war Celts yee RN ON ok oe de ete A sen Temple University 
Wbarso nig nA etic pete oe ia Institute for Juvenile Research, Chicago 
Tigirsonhc Wiha encircle erp oat University of Minnesota 
Wash ey alos aie ot, Ais Se it ota K od ot Oe 5 eee eter eee University of Chicago 
Ihathrop,\Carl Oxf. cae lel gS oe el eR et University of Buffalo 
DehoedMba SL Jae ee Sta. for Exp. Evolution, Cold Spring Harbor, N. Y. 
Danibenisy Plemiyse ec i eats ir oosads as ha oh an pe arene ee ay Tulane University 
eae AC 5D) SAR eens eee ten RL University of California Medical School 
Weaker OP hh eben a ee ee Hygienic Laboratory, Washington, D. C. 
Iseey, Merdinamd.C iit 5 sence recess inses ee Johns Hopkins Medical School 
TGR e RETOOL OES ieee ie, ei Py ay ae ee colneees Columbia University 
Thee Milton: Oise int in, Grae etc eerie see ee Harvard University 
AO BUG PRL JO UIS). oe icakos oss tarcen shea ance tae cease cs es University of Chicago 
Ieouards OC. Sic. cu Stor ke ae Burroughs Wellcome and Co. 
Teeomand, 8. Lis. 1.1.25 < lis A A cscs eee Union College 
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1 PEE (LI, SW a ee a Rockefeller Institute, N. Y. City 
UOTE ISP COCE | CSUN E UE) See Ur cere oe ea eee New York City 
UT ESERIES Ee OS Ne ce ee cece cu acapineiacecvnss eastobees Chieago, Ill. 
SED aM re tie cc cadencscuhivapieces in Iowa State College 
1 DL Saag B01 Oe Montefiore Hospital, N. Y. City 
| ATTN ap V0 UY RG SER earn ea a ee University of Wisconsin 
evinewsamuel) Zio sete ce tee Cornell University Medical College 
STRAT L728 Se IE Oe eR SEO ti 8 ON Sn Oe Creighton University 
1 DTT STS 11d: Cae ae ne ee ee University of Illinois 
By gO LLY ee Sa a A University and Bellevue Medical College 
LS RRL ea? Fa en ener eee Presbyterian Hospital, New York City 
BS EE a. eg) Oo ee Oe ae no a University of Michigan 
Re ck onal Ge" oe a hd 02 a ae gr University of Colorado 
LD TGIS CANES CTS 5 See aE ae as ee ee ee Ee ee Cornell University 
HERG Hho Cre nce eens nee ee eT Nie ek A Columbia University 
pO TS hee TA) et ne So ene ee University of Chicago 
PSE NE OSS ES ea nev University of Chicago 
Nereis Cepek tena SCOR Peiping Union Medical College, China 
i riow ENO Derr ha eee rk Sos eee ee Peiping Union Medical College, China 
PES OI SEO RV creer te ete eee et ek eee Iowa State College 
no camer lie Mice. 185e an eae Peiping Union Medical College, China 
LAVA FO SoS RTE ACT (3 RPA Re 8 Se eg een ge em ae Caleutta, India 
TET Sahat Ole Wel Sa Beet ee ereee cance, alert Seine ete Nee Sere University of California 
LETIRARS AOE XO ce SES OS oo NER oe gee oetere Pee cee mene ted Bar Harbor, Maine 
Wartsgmil= WAGs eee fe0 ear. es he Peiping Union Medieal College, China 
cke eA ris bx eesti ase ws te Western Pennsylvania Hospital, Pittsburgh 
JUS NG). ae CORE Poca Tene A ne ieee en, eNO cr | Washington University 
ISGeb eo Deriwiy emacs sees A Sa Presbyterian Hospital, N. Y. City 
ache hopenl: weet inet ok ete en Cornell University Med. College 
TOS aed Des CEM 8a IP a ee ter Ree rete Pe Ac University of Iowa 
VOPRITG Mayo Ng Re kc eS ae ne esas a oe eee eee Leningrad, U. S. S. R. 
JB SED A CERT A le le OL Ae a ee a me 2 een ee University of Pennsylvania 
BSS PS gl Ri oe eo are Henry Phipps Institute, Philadelphia 
i ripraw ete reins Lost ete eats es ee De oe Johns Hopkins Hospital 
MEO TE COU Os ia Vee ieee ee So ae os cade de ee estes Johns Hopkins University 
SERS ING Wi ce) PU nae se Oe gee Fb Gc yoga cdedeeseeces Worcester State Hospitai, Mass. 
DOTS AGT ECT Ae SP nee ines ane eee ene Seer erence University of Wisconsin 
LEROVOE RSS VAIN nt) 2 ee eee University of California Med. School 
NE, SEMI R20 ON oe nn en oer ee Stanford University 
URS OG we meer SR em University of Pennsylvania 
IPTC RO NES PAW B Ys 6 ccc lce: eee ar eee bates rt EP ecco ere eer Ara University of Chicago 
RUSS SUED a bg (ST Ee A Ae ae eee eer ter oe Northwestern University 
ESI EUS ORI ae ae ee cece ene eae eer Oe University of Texas 
PUP Cig) Ee ofll 3 cl ots RUNES Be ee ome Henry Phipps Institute, Philadelphia 
Iniyety Bid tins. Roe h As e ae se oN atari ae Penn eb e asta oats St. Louis University 
Eppa ep Ee oa cellce x2 Secnt ana teeenrnearnsnggentSanenennencentareatoneion Ohio State University 
MCRD CAE B wal Cat 25. anen coon aetseecen cine Seesvereecpinrsces Rockefeller Institute, N. Y. City 
TIPS 95) | Sigel Sal Conve ect oor Senin nee ECE es See er eee University of Minnesota 
Melann USTs Wits PRN ie roses eee peers re enero ee University of Rochester 
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Mic Coll irre BV eee eee eres err eens a ees Johns Hopkins University 
MeCordock, bi Atte Set ieta eet sae eee mone Washington University 
MeCovs Oliverch) exten ein ee eat ooo neers University of Rochester 
OVE Cull sig Deel eaty coerce eee tree neces hada seeee rents Cleveland Clinic Foundation 
MeQ@nteleon, NEOr DO Yi ee rececres oeerccces cc teoerecemtea. eereee University of Pennsylvania 
MicHacheris W)omeall cle tt secre e see ee acerca eeeeenene ners University of Pittsburgh 
Ise) Oi Nino heh fos BS healer hone oe Re fa Dee Ee University of Pittsburgh 
GCG ye Liberia tee A eee eee ce Ste eee are eee eee ee Parke, Davis Co. 
AVEC cO Stree EQUI tine eee see eee ate sna ae Babies Hospital, N. Y. City 
VEC vier aN Aree cre erence Mary Imogene Bassett Hospital, Cooperstown 
Dic Sioticttyy raya tA fon soe ct Seco eonencsceat ects a era Ree Loyola University 
SiAIC8] Su 6] 1X24 sel S71 ie ete ae err a ee University of Southern California 
A REL EG TOI Need Dios ol Be 8 a pee ne creer oer eee George Washington University 
McKinley, Cm een eet ha ee Nc et err University of Minnesota 
Meiventie nl ramiclin, (pear cttek Lote ee se Neel Se a eee University of Chicago 
IMC Master, ellipse L) cx. eet ete meee an cet Rockefeller Institute, N. Y. City 
INEGI Si Sate). ae WV ec, «ne eee ee SER ee eee Pittsburgh Hospital 
AVEC ur aaeiriie se lity 11 ee ese ee kee eT er ae University of Minnesota 
IVT atta WV ice Oreste, err eoue ieee eres aiere Peiping Union Medical College, China 
MacDowell, E. Carlton......Sta. for Exp. Evolution, Cold Spring Harbor, N. Y. 
(Maiohit; 7 1 Se Ne Te ee Johns Hopkins University 
INE V CCGA eye) DIN Eee ae eee eer Scripps Metabolic Clinic, San Diego, Calif. 
Mackenzie, George M........... Mary Imogene Bassett Hosp., Cooperstown, N. Y. 
IMac eo cls? G iia core eae mete renee Une t reeieees ten erence ever neler Columbia University 
HVC CIN Gaal ea VV SalTeCl te) essere oe eee nee rer N. Y. Post-Graduate Medical School 
MaeNider, Walliama®des 2222s University of North Carolina 
IN Eyes all Da tres ope te ce Pe ee a Ae RO cee ee et RE ae Saat REN Mayo Clinie 
aN heal] eatmnanea clay V Vella eee eee ee oe Iowa State Psychopathic Hospital 
Meili ants VWee Te Gy-o vy Ges oe ee eee or, Seats Sewn eee Michigan State College 
ByC en LOr ye Eran keesties de. Sas ne as. oe oN ree ele Boston City Hospital 
Naltame retrain kee nee we eee N. Y. State Department of Health, Albany 
Wierrel ele Atctiaiai yest N. Y. University and Bellevue Medical College 
Mati rani Ones: Nee Oy meray iy Se gee ee Rye et eee Mayo Clinie 
Mann, Hubert... Rr ee United States Veterans’ Hospital, N. Y. City 
IVP civ alle SET a A LOT st ree h cs. ae -tee Pim a eer eee University of Oregon 
Via miWwarin cs VWVirc blots. eae sess etd eee Stanford University Medical School 
Mabie Davide cas ao) lc 2s, rahe en cee Montefiore Hospital, N. Y. City 
ISEIO WED, SACO Dies pecs cool rsdn ee ee ee ea Toronto, Canada 
EDUTMOMSUCN 0) edsvasraccssed oo S5s5o te arg Uk ee ra Cornell Medica! College 
Marierio bv MG tn te) c,h ie eee eae ee ae oe St. Louis Children’s Hospital 
UENCE SG 00 it CARO MO MER NE Rn tA ine) So ee gt Gettysburg College 
Mare ira mies ts < el ts. see eccte erat eke eae reme eee Johns Hopkins University 
MATS RNLX |O.2 "23 sstecacccnsae, ons ees eee Re eee University of California 
MSE AERA acs ial c2-nso ceed Re nw ee ee ee Johns Hopkins University 
MASON EBB  e oar Soca laaecle 8 0,2 Ae eee See Vanderbilt University 
NET: dean 1g RR ORR ERSE E a RY) wee eS New York City 
Matas 7 Rado lpi... 205 cc -sa. ok iiczcea cea oye eR reece ees New Orleans, La. 
Mattalienty A‘. (32... ose Site os er State University of Iowa 
MM aryersO TWIN 'S,...2.:::...cecssctevs ete Jada oe ee eee an Tulane University 
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Meden(Graets¢2 85 hehe so) As Lankenau Research Inst., Philadelphia 
TCC UES SAD OSS PLES 1 TT el lle =e Mt. McGregor, N. Y. 
8 SCN SA CLI PS II Oe CO University of Wisconsin 
SGT a thy 08 to) se a a Western Reserve University 
ICTS DEP Se Sa Oe Dairy Division Exp. Station, Beltsville, Md. 
MONG Wah er area ce ee Presbyterian Hospital 
GUE TAG 02 2 age Iowa State College 
MGMOM RAND loca. eee Western Pennsylvania Hospital, Pittsburgh 
LE SEPTS C8 IDE GEREN 3 #2 2 RS i Yale University 
ED pes AMES, Noh serene oe A eS age sce gb aascintnence Harvard Medical School 
Menten vlicurd opie cee eee ced eee eae University of Pittsburgh 
(ISTE TRL Pog Ee ie Tulane University 
IMietiioneSitoy: Rhee oe ee University of California Medical School 
1) CNET R CAG C5 Ne 2 2 a ge cae et Johns Hopkins University 
IN AGRV ETS, TaN Y&R De no ae ha Ne RO SD Rockford, Illinois 
LUST IS  SI ea coe Stanford University Medical School 
HIVES re oreng NC 1s eee ee ere es Nate oo on enn ances Aacoehice! Columbia University 
Nhe eae KO emer eee ae ee ee ee dS ee TE University of California 
Ue yk OE) ree SP i toa ees ee sagas haaaee University of Wisconsin 
Milehaelis mmcon gre ser ee cee nace es ean ee eer Rockefeller Institute 
INibcidll ehomee Wik See eer oe eh hn es University of Wisconsin 
IMATE AY Gea eee ee Rr ee Pe en Yale University 
IYER TEE PANS NESE ae A ee he nee nee Cornell Medical College 
Miners Gehan lito Jiri eeee ee ee Se eee University of Chicago 
EVER RU cups Cee eie) fe es See a 20 ce ce ek ected es Columbia University 
Dini erscHna aka ht ea tM Tee ee Be Western Reserve University 
WAM BUNS NG eS Use a nee a ae American University of Beirut, Syria 
NY GD sy BB SN Cl Hea, ee a eee oP ea ae ee eR Eee Rockefeller Foundation 
Minter. Ose plese enon ene sue Oe te 22 St. Luke’s Hospital, Chicago 
SVL Oa TENS glee pS ae ee eae eee New York City 
IETS OMENS: TAN GaSe ie Re ne a a epee Cincinnati General Hospital 
Mitra tas Geer ee hs weeentbee 6 te ci 28s 8 ese ..Boston City Hospital 
NU NSICHAG splele Us 20d 4 DOE AES eee nae eS Rockefeller Institute 
HVIrigevae elie] erie Swat aetna Seis an ot ers nese eae Massachusetts State College 
AV ects re Oyama Views elem ieenes St 8 Sena Pec Oe ee Syracuse University 
UVigpe rons Hurl ky Greene tees oe spe Scripps Institute, La Jolla, California 
ND NeIAR Les eens = Msc Ramen CL nc he abate caret scancveiinsreateshdteesmeas deter Bangor, Maine 
SGN NO 3 1 pe AL ee ene IY er ore Jefferson Medical College 
ISSR ING ARIE Ieee en Oe ree eo University of Oregon 
PVN ee Cg a | Roepe a oe nnn ck ccc cenen nxstntabnsurtenvocomcnanss ack University of Chicago 
MED SpE PRON. ie on BE PA er ee ee tae eRe ner ae University of Oregon 
EVs Mae Pome res eee meee Bet AN, aoa cs cestsa se enctcason-dodes-osanent- Cornell Medical College 
iil as Pg aE cn A ee University of Texas Medical School, Galveston 
ISTEP Was} art See eee lease er em pO eh ee Meee pee University of California 
PURO ea tiet dk soit Pee hen 2s A uetredatnastanct rcs California Institute of Technology 
WE OTOUIIS, SOLEUS 2..c02cscsnteascxennceeeosa University of Nebraska College of Medicine 
SRST atta Ge ANS ar Oee ee ener eee ee me ee earn eet SE ReeE yen Western Reserve University 
6S BASS eR eS ne pcp oe KH. R. Squibb and Sons 
FSA UEC Fi 2 anon eee RU tore ere Pee ee Sere oee ance eee New Haven Hospital 
ues aio) cl Po: 2 Wel Aeneas oe nea University of Rochester School of Medicine 
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Mirckentinss, Ru s:cecidetcn setae Washington University School of Medicine 
wit Rit Mo Rateg 9 Eh came A. UR ere RS AER ee recone es University of Pennsylvania 
GES (a fe SOLO hs ls Ele 2k eo oe Same eit bye gee ls or Maa ine ae Seer University of California 
Wihnrcveul oyes@eqeipt (Ory AW enc nas cene 4 eapre pe erte Mere nese rescn meres Northwestern University 
Mite ler sei) Abie ie eater ene ceri earstey cacti fe 8. oo semeeeetane Hamburg, Germany 
A Minite] estar y aero sy.) ee tees seeteee oe eacccocaa te peceactes Sec noe ee ea eee es Harvard University 
dias il)" A at 6 ek ie a eo ee ce a oP RE epee ne Columbia University 
TRH see 5s a) aC NG AS Oe TNR LO eer ee hats ie es ee Western Reserve University 
IV SUI CE AG a Sid Sa ie ie a oe ee tree nee naan Pane Boston City Hospital 
AVERTING Ie Ach Sc) eras Sete lee Seaccce tw yea tyenasl chop ne topee inte oDaeeeh cacataeee University of Texas 
VB onauinyaeaieh es JD oly weto es MeN ep seeea ge ae eee ees Western Reserve University 
IMG bey llrolaua) Uae ese e ins Rey ane fetes eta eran deems aa eae University of Rochester 
UID Waay oly, IO) Ieee ew ketene Sata Lat ene he a eee Neen aa University of Pennsylvania 
DVS a 60 ict Na) 3 Seamer we sos bs ON Le ei eel eM NSM re Rockefeller Institute 
[Mii si OT A Shi) a asectese te ote paces oa ated sea nce te Rutgers University 
DVIS Set Mire) ola naty elie nee ape es SMU ER SAE Nc eS, te aera Tulane University 
Viv orci @ este rey Nica ates eee ee ba eR eas tess ee ee Columbia University 
Wi Bgsiaseee le EB CoML. Skane Ae tla ie aia cy ny Renate pea oP SPE er ener er Ney PE: University of Oregon 
DEV Olae NRCLOREC eee seek Goronced seston ca fon cndy coioeseoes Western Reserve University 
Nathanson, INOS ae iG iel a aces pe oe erie ae Se eee Ae University of Minnesota 
Niece es sie leeeres nae einer eater no Ieee nae Se eee University of Chicago 
Ned zel ACI gee Fae eR ee eh on ee University of Illinois Medical School 
INelsom> > Bir warritly Kyser U.S. Dept. of Agriculture, Washington, D. C. 
INfel Som Meri) ois Caeser ee reer eeens ame ete ae es Rutgers University 
ANCL TT a Vit CEO MLN, sere eee roma fae ace es PE ar ta ee Iowa State College 
INCU ty TSA ae. Se ei ees ob berate idsgness ctu ten nae New York University 
INE Lynd ed DCO DUNS pL eS RR ere University of Michigan 
Nie Tsai rior oct ecg se ee ee ee anaes Peiping Union Medical College, China 
INT Cota Bees -aie 2 EER EE at Weare. fens ene tS Ohio State University 
21-00) (20.0 LE Bats Rae ce, A ReaD od For OER emereabrny Ate te nyee TeRS ONCE | Yale University 
IN We trol Seyi lait ie Wiese teas 22s neem reas coerce Cornell University Medical College 
ING GIG Se NU Sos eee or eoctee cc en eet is ere etl cde ete av University of Wisconsin 
INichotsom, Haider (Cpe = ta. :tie carn ete ee isees atone University of Michigan 
Nielsen, Carl..................-. Se eee er er eee He) Abbott Laboratories, Chicago 
INGLES HAV Via bere bat ace eee ok og ee eee Cornell University Medical College 
NonlenG 7 Kangsley, J tis ecctccts-vcearcheseces American Museum of Natural History 
TOPS, \CAM IO eee ce i SOM Reedy Pee int  ett arma er Metropolitan Life Insurance Co. 
ONL epa 1S C0) lg ya ean rete ere Mee eee eerie) temeti New York City 
PN OT MSE yen Ste eos et ti coun alan ea University of Washington 
Nortarop, tobi Pik, xt ee kucilecssteieks Rockefeller Institute, Princeton, N. J. 
pis Pay 1.0115) [alt eo RM Re cee ee ae pee eRe hese E hc UEe Upjohn Co., Kalamazoo, Mich. » 
INOWy ge rece riOk Gey ccna tcadecsplenecice eee University of Michigan 
INUIMO Estero Wind .t. cee ee eee Northwestern University Medical School 
TINS Ch God tegen scent op ocenalvrrctnnennineateanee aatacocee ce ate ne Sep Boston ,City Hospital 
()breshkove, AE Leroi rte aircon front Reais yt Nty St. Stephen’s College 
Qrctigner, i. W. Aso Sse eee ee Tulane University 
OCCT oa ora cnnnn ape na snatreneen? ansehen MeGill University 
COREY pM RLU Mle ony te eos o conn cc ents cczata; 1a: viene ee University of California 
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AUS GPR Oval St coat Oe se Rockefeller Institute, N. Y. City 
Nair nO Tia eset ch Ba ied etecabins Long Island College, Brooklyn 
OSs Crag Ca lta Sia a ee Long Island ‘College of Medicine 
UEC ES O01 te C11 ae Presbyterian Hospital, N. Y. City 
EU LET 5 Ve 2 a Washington University 
SUS 750 Ff 9 DE cap oe University of California 
Otome eran ei ites cee oe ee Cornell University Medical College 
ROR DRC Renre DI pet ES ay eee oh Gt ac ocean icc Sheil associa Columbia University 
CUS SET R gHP SS ae SET ae ce A Johns Hopkins University 
LS Fe SN AES UN Ste ak 0 eo ee et eS oR oOo Columbia University 
ROR CaO eer ast Naa chek Pe asa pce ceeica an Yale University 
Oserg Oc Ey eH ee ota ee University of Oregon Medical School 
CUES ATA Ti See tl cont ee eo Los Angeles, Calif. 
COSTES roti, Where) in eee EP ee Rockefeller Institute 
he LUT oO 1 Re On aa Mt. Sinai Hospital, N. Y. City 
CO a te Bape eek ee New York University and Bellevue Medical College 
Chee hiGerese ram Neo Wiser een can ne EP es Yale University 
Pack, ETT RON ee eee ee Memorial Hospital, N. Y. City 

Rares dasyine see cn-.25 seas kccczee Rockefeller Institute, New York City 
PakeaGhubyune 0 2 Lester Institute of Medical Research, Shanghai 
1 EARN rave cera D2 oO gee ea ee cee ON aan cree University of Minnesota 
IED cubensis sees ce eh oe cel eet fe AA ee hc eee arcia tens University of Chicago 
AEP eL 100 Cates Vice V Was ee en RE Presbyterian Hospital, N. Y. City 
Papantcolmom. George 0N...-..-46-cee0..s-2c0e.canses2 Cornell University Medical College 
[Rap penibetnierts Aven \ lene see ehh 2 eee Beh en .....-Columbia University 
EAT: eo Eee toeeegn gee ee hire eee 8 Bee ech Rodgers Forge, Maryland 
Deana iceg VATCUNU ave d gD ee enn ene Department of Health, N. Y. City 
IES ics VG Ce On ec 2) 18 [ee a eee aie fe ene oa need ee tee Harvard University 
ETE PbS A NE SESE > en Onaga Ee George Washington University 
TDepie Sonat, dele Weare to ee Ota eee ee University of Wisconsin 
Acree WN Leni) eoeeneye seen Searle Ae Be eee oe State University of Iowa. 
CACO pep xg UR SC mere Ne se nw aoe ea at Rockefeller Institute 
ESSG es P) 08510 702710 UE hla ae ae ae Johns Hopkins University 
TE Yep mes Sy DIGS catt 00 1) ak See te ee Rie ee eo University of Rochester 
eases Warctailk Coane ie oe eee N. Y. Post-Graduate Medical School 
Petit. Parag ics asks? N. Y. University and Bellevue Medical College 
Renae nto me Lyell io nee 9 eee ee eee eee Memorial Hospital, Abington, Pa. 
ITM RO Cees Bn ha enact ede enn dave ase nesadaciiiedaasean latent McGill University 
J P2y ay oXeiiy Ola VBE ARTA A ae he oe ene oR Ye University of Pennsylvania 
TERS ABS eA tee Oe 15. ie aaa ene oer ae Montefiore Hospital, N. Y. City 
TPP variealeci \INOIUDTES 0 JN see ec By eee ee eee Duke University 
| OSE Yi tiaiad @ (Oy O10 elo Nene po ee Oem Merey Hospital, Pittsburgh 
EXO Hath Cl my UN NUL  emeeneee net ee es soars cece once cise eee Cleveland, Ohio 
| Yer gete ANGI hed eh Ne Bs Me re ae Ran Se 5a ee eee pe Yale University 
LESS ATT od ES DIRE So ost A ee er University of Minnesota 
DLC DEA W's We le) eee Oe eae ee ee Trudeau Foundation, Trudeau, N. Y. 
TESST BRST fy: TN a ce cS OR oe Por rr ee Johns Hopkins University 
(DUTT SROTRS GIP Uo ce act eee REP eee oe ee Princeton University 
PRS scr) Oa he in Be Seal) ane University of Chicago 
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yor Ca gl tin SONOS ok ac RR eiihe SP Aer on ae ean University of Illinois Med. School 
Pm ere risa EMCI yee ee ee tae eee eee ee cee ee Harvard Medical School 
Ergin s MX gene ie he eee Ree ce entra Desert Sanitarium, Tucson, Arizona 
DS at g ON MEL. oe cette ace concn ee as ode amet pa eee amen University of Iowa 
1A TSIM i SO co Ne Re Wet LPM Sal PEE Pc hr ond Om FI University of Iowa 
APO UZ a Pryce ec neee eee Soren Ee eee eee Pasteur Institute, Paris 
POU are AUST Tes Gece renee oe eee sis eee ee ee Creighton University 
HE SOL CEM Lesen Pat deeca tc Cua ssch cha RE cyt oas te ere ogee Northwestern University 
OI COn SNe mrh oc nts ees ake, ee Biological Lab., Cold Spring Harbor, N. Y. 
TO We Lge ND ste Us segs ce rset Raritan cae eee ee Eli Lilly and Co. 
PO Wer Ga CO ROV OT: Hite wates ttc cen es ee ee Yale University 
| Figs a eel De ess ches) & Reese ee ane ERO Mae Se aippm mre te UAC arr or P Boston University 
EAR t OSE [oly des eae oe aa cep eee ene ee cee Harvard University 
IRrewitt. PrOviaso.s. sees. s- es N. Y. University and Bellevue Medical College 
I Epes oy egEH 0s vy D1 ahs) Ne re eee aE Ree A eee eel Chicago, Illinois 
erin Ces PACg isreci0) Sbactee eae tes ie eae eee ee Hartford Hospital, Conn. 
PTOCSCH ETM meth re Norte sce eke ee Se eee ee oe en ee ee San José, Calif. 
IBUeStOw Onsen ee sae Vette RICE Ne ee 2 University of Illinois Medical School 
Quek AIT AT Ciee) clea ce eae ae ene seeel oe 2 ee ne Milwaukee, Wis. 
Ouicleya Jas eee yee es eee Western Reserve Medical School 
Qian) vg Vien C Seen ee oe ne Peter Bent Brigham Hospital 
Ahautanians; yohanoy ave) AROS eons en cen pocorn cen eee Rockville Center, N. Y. 
ApinS cide: KTAN eee Res 3 ee ead ent erm dat ee eee University of Chicago 
Raiziss, George W.....Research Inst. of Cutaneous Medicine, Philadelphia 

Raker Greate y Wikies cree en oe ee ee ee Rockefeller Institute 
Vell lie gE) anne) eens seme N. Y. University and Bellevue Medical College 
TRUE SO 10 So Vireo os ee cee eh ee eo Northwestern University 
EVO Ot sal) avi Ceres ee eee ee Tl een Tufts College Medical School 
Rasmussen, tA se Misti Se eee ie gt eee eee University of Minnesota 
Psa tn ere ES Tee bepeweer ee eee eee ee N. Y. University and Bellevue Med. College 
HOR YOlDI Gs Ma NS \ecceceseeen Sa Ie Rel Ree a Peete yah University of Pennsylvania 
LAR a G fll Spee eee aoe SR EY Bet Long Island College of Medicine 
IRV aay mde rirsys Mitek on. a eens ctecd ete to ean, een ere South Side Hospital, Pittsburgh 
ReadBeriard Wt) kere eee os nae ka Lester Institute, Shanghai, China 
Lite aicl ee fea eine) retort ee pee ence ee Stanford University Medical School 
Reedm@arlossl Si 5 ie io. we toned ee University of Illinois Medical School 
|GET ITS ol isad el 2 Ose cane Rega sets he surname Meme) Ue abe, ante Stanford University 
Tete lilies VES tees ce Seek cee tee no eee rece Western Reserve University 
IRpesbaae Noble kel ieba i wee ee eee eek ee es et Ie University of Minnesota 
Pecunia, “Obaley Ps. 2.,5:,2steeecoskcSeye ecloctuctsheep ieee sees University of Pennsylvania 
Retire tye eae eh aes oe ae Se ce ret caccect aad ee Burroughs Wellcome and Co. 
SoC BE a2 se, enc sos seas tae e es eevee ese Yale University 
Reynoldste Charmaine eee Marquette University School of Medicine 
Rezaikoti wail ets: ken ene ee ees Cornell University Medical College 
Bhoads Cornel igen 22-04 Jeena eee ee Rockefeller Institute 
Richards, Abi ped sNG. £203 is 8.05: sy, lea ee University of Pennsylvania 
Wirchards, ie ens eo 2 oi: vice tuce tee eae eee Memorial Hospital, N. Y. City 
ive lard some letaiay a seme tes eee ee Cornell University Medical College 
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SOND sh Sul (CAT ASCSCS ol ee Columbia University 
Riddle. Oscar... <a... Sta. for Exp. Evolution, Cold Spring Harbor, N. Y. 
Ran@er, A. Dx. ceecen.s. Pat A SOLED eee tents Montefiore Hospital, N. Y. City 
Pune eNIGh nee et oe Montefiore Hospital, N. Y. City 
LSSIAUB ASS, LUCIE a GEC Uae le es See SR et Rockefeller Institute 
Jest NSC nN ee ar: UO ae ae ee ee ee Newark, N. J. 
| GATON GSS 5 CR cee ee PY ee Syracuse University 
Rey ter Mere 8 ly etn ed RA University of Illinois 
HVS CORES S21 ol (Re ee aoeave  eo University of Chicago 
TOL SSR R US 7 CORN Rae ec No Ae Vanderbilt University 
SUV TTRSON TSAI) GSF OU ch Antitoxin Laboratory, Boston 
mebmson str, Canby... 2.8: <2 <con asoeene cn Cornell University Medical College 
IRR RO rte Act ae George Washington University 
Py DEES C5 Se EE oe ne ee ee Baylor University 
LEIS S TT, cl est BOM REO cone (IESE tie eI ne ek SR a Cleveland, Ohio 
oneenbure, George: Dac. socio occdcck Lenox Hill Hospital, N. Y. City 
FIOM AN Ot omAU ERI Su lyre oe ee ee: ae ee Cornell University 
ivenzonmerbicnelemee as ce ose bo hee be Washington University 
RSS EAE ee es Pals ne ree Syracuse University 
ERO. Seg nl we un er) See ees eee i 2 IRS anne Rockefeller Institute 
BLOG, PubO ML Racca sca. ocean ea Prudential Life Insurance Co., Newark, N. J. 
LOSE pm URUTUE SATU Ge im cee teen kee Pe a ee Columbia University 
| ETT SET SS oS ne University of Illinois 
ITCRA a Oe AO fin ee a —- e  cere  RR re OOOTS Mayo Foundation 
Rosenthal hav ar see. NF United Israel-Zion Hospital, Brooklyn 
iam Co ieees satin eed ee ee Department of Health, N. Y. City 
io thin Gearcer ty eee eee ee George Washington University 
DRUG So cE Ty Ae Mt. Sinai Hospital, N. Y. City 
FEROS SEO Vit O Tees eee ee geese 8 eas, Bese Pees nee ceed Steck ccasioe Rockefeller Institute 
ECan bnees Mss Ghee ete eo we seen Philadelphia Institute for Medical Research 
TEV ES EIE ON Nour OP ae te eee N. J. Agricultural Experiment Station 
Sabin, OREN Cem merenes st ets 0, penne. ene, aed Se ee Rockefeller Institute 

RN CRCIOIN TR PECL NN Oa pe ole oecr Sood say ance annem Detroit, Mich. 
Pea MUR CR SRE ee ae cosh eeT sedan gant eprint cateeenantn OE New York City 
SPANOS TANS cde Oe ec peace University of California 
yell ese Kae TEL Al EO) MORO Aer testes cos en whew cee eer ee Rikshospitalet, Oslo, Norway 
SAINTE] S Melee emeeenene ye: eke a. University of South California, Los Angeles 
RSV YH RN Ter Mee concrete I eon ee ashes oa ks Cea veds see dace Montefiore Hospital 
SEIS RET 15 1h, SE ee ene enh oer oO ME Reo ere oy ey tree Mayo Clinic 
SVALIETEE Se guts G90 0 a ke ee eee Peorearcee Santa Barbara Cottage Hospital 
SEES NG So a eae pe EOD eee er oo eee New York University 
Pe MCR NN ch ce ieee eS a pA ey ats aac ctsste seat Rockefeller Foundation 
SEESTTTT eUTAL aU OE Oe a i ene eee Rec University of Minnesota 
CORTES CG CTU SE mS Ro eo oe Hygienic Inst., Pécs, Hungary 
SY GLNCL SS Oe Ec ee Mount Sinai Hospital, N. Y. City 
SCL PEST 37 20 LAA ie ened nN Penne CTP Caste Beth Israel Hospital, Boston 
Selon, WisGa) Mi ceo eaves eerste Cornell University Medical College 
SCO) NTA ized a ee pe tr ae ts Bator eee cetiprere et eas eee meneame pec en University of Chicago 
SCOUT CE P # Or a Sle Pape emo ne Mier eer rere ore enema University of Pennsylvania 
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Schima. Poramiei 6: Chita giite sec, cect teat -ccaaxe etic seen ge ner ecerete eee Washington University 
Selmeider, sed wards Gy. elses cesta. ct oh -08 hence aeenet ee ePcsnaine Wesleyan University 
Yel yan On GTES Geet. yf, acu Abe Me ae eRe Ee eee rerre tS Stanford University 
Rees hitil BZ s- Ml cet bie ued ae eae Mears. St. Francis Hospital, Evanston, Ilinois 
PAT STUTNS mk i As Dt hc Roe ts ice Sete, Oe ee mee University of Maryland 
rkGl hen e407 1 Fe 201 | Ca ee a RE on U. S. Dept. of Agriculture 
BS EUR ES, ee eee ts coate Sen Sree pens ce hoa hear Columbia University 
SCO EDN ys LAGe eer ca cael feet se ce shc, ees aah ars once University of Minnesota 
RSENS 6 FS (0 0 et] Bele nen ppm a a ecu EERE rente err eo Washington University 
SBOut MeO ant Cie eater ee ge len ee Tulane University 
S COu ta Ege Ve eee eee nes re er erncrns LON ee eee Western Reserve University 
SSGOUE Wisin 5 oem eet) sR ee ta eee University of Rochester 
Sey GIL IW | NEWS rane NE ly Re FOF ea ene nO ean University of Oregon 
SCGCO iy ml) avidly see ok 2 eee ete ee eee Jewish General Hospital, Montreal 
Seecalelseabnicei © aes ee bees ere eee College of Physicians and Surgeons 
RGOVCKRy IVice likened yl ger eed tne oak py ee eset University of Wisconsin 
Seibert Wlomem cers ese eee eee eee Henry Phipps Institute, Philadelphia 
Stemmons TBE WCONGL WD) ncn cco-oecnedoetnene N. Y. University and Bellevue Medical College 
RSLONDTOUOED MERDIS INE ND, a eS Oh ere College of Physicians and Surgeons 
Pevrmelarenmolmonrs hr seers. ece saeees Aen, otc eee University of Wisconsin 
Saterday ge AN ee Serra eee Ma a Cem cm rarer ae Washington University 
Sake aA ey O Pier een ese ee et St. Louis University 
Sienabiied alleys NOe eee Roosevelt Hospital, N. Y. City 
SNAKE E0158 Jogetid Neen 22 eee RRR cee ee eer ee aN oe eee ee Cornell University 
Steer eM Jeeta ee tec Ome rs Op we Cee eee ta Se Harvard Medical School 
Sheards Charles se 9 352 2e\ sOl ieee oun eo eee er en oe. eee ees Mayo Clinie 
ROUSE) bat Io i) BS 3 Je anaes EN Cae Eee SI are MM OE Chicago Medical School 
Sibel img) Sid eters uecsces Cn er ne, et Johns Hopkins Hospital 
Shhemiign He sees 2: <2 ty eee et ee, ee Oe ee Columbia University 
Sherman, cartley hia ee Bureau of Science, Manila, P. I. 
Sherman James Mo ee ck Meee eee ee Cornell University 
De Ryn Card tO. aaa crew ae th ee ee eee Fordham University 
Shibley, Gerald S........ ER aes eae AaB ed Lakeside Hospital, Cleveland 
DHiotem Ceo ree Iain. cea ee ee eg Ot ee Soe eee University of Detroit 
SO rear ede 8.525 one ee 20s ate es eee eee eee a ee Boston, Mass. 
po Uy 28 0 Ue SS ee eae ete ere ee Rockefeller Institute, Princeton, N. J. 
SE MaiiZ Meaty Geer ry. 0 eects ee ee ee Mt. Sinai Hospital 
Dia, buicnard He sP e265 tee Ae ME a at cae Peiping Union Medical College 
pickles Grace, Mite os nn. tee ae ee N. Y. State Department of Health 
Silverman MD)S-IN % Alcdee <ox hee ye oe en ne Tulane University 
Simmons, Major James S................... Army Medical School, Washington, D. C. 
DUO Me) hee say. ac che ee eee ee Northwestern University 
Sunielain Otis RAN ries 5 0 tS nc eh ee ee University of Rochester 
Dtherinel dl Md sts <tcanrto gece a eee ae en ee eee Columbia University 
Decne rs (Coes Aa i eeat ee ee University of Minnesota 
Sie batias HANS «01.35 ceett sdeka Ay Us eed Ce Sen ee ee Columbia University 
Dini ph Archos E22 is eee eae ee Yale University 
Smithy Carl He 22.8. Cornell Medi 

EUR REL EEL sory ccae can ct jan beas apace eto ee nee e edical College 
Smith, Clarenee...icests. 2 c02.cG1i See ee ee Bergenfield, N. J. 
omith, Mima, CA» ag: 0/id to ai eee oe Iowa State College 
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Smith, Ceoracy Vinee Sree eee Free Hospital for Women, Brookline, Mass. 
Smith, LET fare ONO oto I eg Ee Ey Sn State University of Iowa 
Smith, ETOMeRs Wie ns Sole N. Y. University and Bellevue Med. College 
SLOTS CSTs sO Cornell Medical College 
ROU MIS UCR) Si Neale Ce es er Boston, Mass. 
Smith, JEUIWDN OS: [Oi scis: <a 3) 5: am C0 ene, eee a Columbia University 
RULTULI ALA NRG) Sco Sel a gt Rockefeller Institute 
Sibyly, Hi, fopelyns osc c eats Shantung Christian University, China 
Rylan s Framed Hic cca hentia nels Johns Hopkins University 
oA Aol sea 8 ea 5 2 etn Seat ea he eee Mt. Sinai Hospital, New York 
ROHNERT ARCANE e oe Sl es oe Western Reserve University 
SNOUT soca le Ivar s1 1s; Race University of California 
Dometyi, Mochwek 0 cen eed Jewish Hospital, St. Louis, Mo. 
rosisein, Sonmanek F20ee Sgn ee Ne es Michael Reese Hospital, Chicago 
pees) CUI Pa 5 IRS od ene bet TEE 10? Ee Reet ene oO a ee University of Michigan 
PPO We WRU. 5 ns ec ecvcesteceuatn Babies Hospital, N. Y. City 
SSIES dar Re kee 8 ee eo one oe ee ae CCE Temple University 
SDE es VR) 5 PTAC Ta es ae Oe ee Temple University 
pe ier te te Ses kegel elie de Western Reserve University 
Sponslens | Omilites ae) ee ee University of California, Los Angeles 
SAD Met Sl Oey NYE od bese cpanel, ener eee Cornell University Medical College 
SUPT CUT ON siya) Die. OSs Rs tee ee as Ne Re Meet ore Sh a en University of Minnesota 
Sieve Keen Laie eee eee ee USERS Ae de Cornell University 
Stark, Mary Boss. .cks te N. Y. Homeopathic Medical College, N. Y. City 
Sharkey eh biai a it eos Agricultural Exp. Station, New Brunswick, N. J. 
Sie, UY Rd BS ee ne el ee oe Northwestern University Medical School 
Slenmbenrgpberniandese 2 5 ee ee Toledo Hospital, Toledo, Ohio 
Sen curorieny Willi lina cme eit) Pees Wet ee esters University of Minnesota 
RS IEG UNIS Liem lel ehTre Ohare) see eee ce OI es Ge eae ketene Se New York Hospital 
Sl ei Ee 1 yea (syne pete ene ree eee ee Harvard University 
Sn een ere meee ne es eee ee ee ave, University of Chicago 
Scillarammec aim Gewese oe ie oe Ae en ee eee Cornell University 
Stee ollnnie ge) cpleeess os eee oo ae er er 2, Army Medical School 
SrOGkarden@Marlesph sen. 2 0.20 ee ee ee Cornell University Medical School 
SHOCKEO Nine ie Exe ene AO Bee AR ed Stanford University Medical School 
Suporte, (Chill D206 to. £60 eee se teens ph eee eee Reeee eee Stanford University 
See ue secs a ee os OSL, J cas SU Sch te guenag ni Soa tobe seca Yale University 
SOME Vem DIL OITA Spe ACae Dee Ned Rd cess ne eee eee. Se ee ae ees Stanford University 
SSUCOMEN UA Ng! oo) © 8s ek os a ae eo ee University of Wisconsin 
RSENS: JRC ae 0 Be es are eae ee ae Reg ere Harvard University 
Siamese, Stole. kb. mcs cone eee tater he nearer errr eer a Northwestern University 
ii tNG Kayan aie) eee ee ee de eee oe eo Georgetown University 
SIGUE cn apll Oneal Cea Viewers ener ements 2 eae eee see nae New York University 
ADRS MSHA Osa On sneer ee eee Simpson Memorial Institute, Ann Arbor, Mich. 
CUCM ls INNA cee cenerce reece errr reer Memorial Hospital, N. Y. City 
LLNS UW COE ee Se Sn a en oor er Paar Georgetown University 
SAILCUSR Ae AE Sey eal gg ieaeoe Soars eat lp gn ee epeme ee University of Wisconsin 
OTE SEO ial (Ol Be oe eae de tn Oe omer Eee Seripps Institution, La Jolla, Calif. 
SUC Cumy OV ENES D1 as 80 Re eee bree Pepe heer ae neu eee meena a Cornell University 
Sina dl Stara erat 0 wat See eee ee ea University of California 


NSIDOREL Og Sic TOUS caer CB Wr cn ee ee ea Sm University of Arkansas 
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Pe sok WON i a | Daa eee ean oad MMR ONG Serene tee tena University of Chicago 
Sweeny, Hemry iC ec sortase eee eer University of Chicago 
Sweets mis Mdwitiw. cals. bG eat bx Cornell University Medical College 
SWebteih rarense ete eRe eG 8 Se pace 8 a eae neencceee ee Duke University 
SWREG., Pipe OR td lane BeAr td cs, Rockefeller Institute, New York City 
Swindle; Pall een oases Shotts Marquette University Medical School 
SS Wee Sh Wide Wide cst ea. Foe ators ee er ee Princeton University 
Shamans), IDYOW AES oo nee eae N. Y. University and Bellevue Medical College 
"Tainter, IMAlIpiCes lh ins ee eS ree Stanford University 

TANNEP Te AW iA eit ea eid ela we cee University of Illinois 
EDDA tec ide Peta Me oe Se ee AY oe ces University of Cincinnati 
ANSEW Aah 6s dss Dee es cee noe Mtl ori oo eee er ae ED rear eri University of Wisconsin 
auiberkl enigma New York Homeopathic Medical College 
Mena roec km Cat eee een ee Rockefeller Foundation, Princeton, N. J. 
ANS recall Byocl Wae ie decree Are ir a re eel et eee Re cura ee re in le Tacoma, Wash. 
(Waele \wiglliony 8 ee Michael Reese Hospital, Chicago 
Ea fo neh: Vigs 2 sles mU A te Ore REC baa Mere iy Wee Seed cee St. Louis University 
Mibieniessn Olio rik: Ele saa emae ces ee meee a University of Southern California 
Ueno nas AG h tie Weert cs cee eee Sere ie ee Columbia University 
AB OTIES See Ge: 28 is. © Slr Bs ey A ORE Ear GE Jefferson Medical College 
Avani, leprae oe Physiologisch-Chemisches Institut, Leipzig, Germany 
LSIPO TRS eA (cl) CTS eee ee ee Clifton Springs Sanitarium, N. Y. 
Ring SO mie Weill ar: Cl © eee eee re eee ee er Rush Medical College 
AM avopenloleern, (05. Io cpa ceerenta notesuaecees New York Homeopathic Medical School 
ANNA, AOU UID TS Oras cere eRe ee Cornell University Medical College 
Tisdalleehredericka Wiens s ves le so hee ee eee ee University of Toronto 
oddly Tea Wan eate wey 2k. ..7 ee ee eee Western Reserve University 
SOLS COTE walr- (ikl Se aise. 2 une ee ee ee eee nate ae, ce New York City 
GME SIR JOSE Paap oon tacit Seti tari ae ee an ae Szeged, Hungary 
TRO OU OW re Av oe ee ae a ce SIG ere eee Western Reserve University 
TORRCY MELE CRY 0B Soe soet os UA bint cot oe ee See ee Stanford University 
LOTTI, ep Cr terete Wee Lak bee 2 eeeeee Cornell University Medical College 
AraC ere Lay is, Stance tees ee ue SL ah eo eee Western Reserve University 
PLETE VIL Ss SUG Hy eae ee es he) aN St oR Re ee State University of Iowa 
AMS eis ee katie MVS URE oo eee Epidemic Prevention Bureau, Peiping, China 
Tunnicliff, Ruth....John McCormick Institute for Infectious Diseases, Chicago 
Abner ni@ nantes Wiel ect sar wb ase Aiea oe University of Missouri 
aliurern eres Bch vaceur Clip leeenenes ee oer ne ue omene American University of Beirut, Syria 
AMugeavene, IRCA 1 ne eee ee Presbyterian Hospital, New York City 
TutnersKobertsGac <2. Tees A EAE Se Detroit College of Medicine 
MUG OT; OV CEL Steet. coe ss aed ee Tulane University 
BE CONG WN os Wisc sata eis 5 ant ee al ce cl State University of Iowa 
EV COC: Vink Wea lise ecu nue Sot < Lone 1 ar eas eee cae Loyola University Medical School 
Ublenhuth, Hida aes sakes. ace ey: eae ee ee University of Maryland 
Van Allen, ©.A Mi ws sie ee. We See cee eee Peiping Union Medical College 

Van Dyke, in Be a ee Peiping Union Medical College 
Vani Liere,' Hs J cee Se ae ie eee University of West Virginia 


Van Slyke, Donald D.cce..2....ion. eee eee Rockefeller Institute 


Members’ List (ALPHABETICAL ) 1701 


1) TES Bil age eee University of Pennsylvania 
OS SURCN TEESE 8 ccd A egg Buffalo General Hospital 
ay std ay al a rs 255 ee ee er Seripps Institution, California 
Verder, | LOE ON 1c a ac sae en State Dept. of Health, Baltimore 
Vickery, |S vol oan cee ae Connecticut Agricultural Exp. Station 
Victor, TOS@TeMeee Sere eee College of Physicians and Surgeons 
Visscher, OE ctv ce eee © ee ete Western Reserve University 
Wiseeher Manurieo: Bo 5c hs: University of Illinois Medical School 
Weiertlin “Garh ec. ons National Institute of Health, Washington, D. C. 
AVG Deed SECU Ee tes ee St. Luke’s Hospital, New York City 
Non Haamy Hans Ween. Louisiana State University Medical Center 
sero Gest ames cree VU aes eae i scence Wilmington, Del. 
MEd Sworthe Aw eusts cee eee N. Y. State Department of Health 
Wiciice Tehininn Craeniesete sees Sores 55 eee oe University of Louisville 
AVALIDE RO a stk a ate N. J. State Agr. Experiment Station 
AVVFS ear veA enV euewecnmet Pe A BN ee es Northwestern University 
AVA callie aed eae nee coe Ae ee Oy to at ec 8 University of California 
Wallace, George B..................-.. N. Y. University and Bellevue Medical College 
AAVFeallibinieend enti use. ee eee OE a cere eee eas University of Colorado 
ATU ra Doral Si cee ee Edgewood Arsenal, Edgewood, Md. 
We DOmerCODe rial: meetin ene Ae Cee iy Es Lig Rae Tulane University 
WWericenee Miatuhie wis ceae rs 6.080 0. oes eee Brooklyn Jewish Hospital 
Wirtnce@hi Chemeat ess i wie a pee Bed, Children’s Hospital, Cincinnati 
Wismererrmeveenn ©) went ce igo ees ea Ls University of Minnesota 
RN Sse ve STNG meme eee ee eo ey Re oe ee es ee Harvard Medical School 
ACERS CES ts a ee ee University of Toronto 
AU Vicet isi ce dite Lem nr bea aN pat as Lakeside Hospital, Cleveland, Ohio 
Wiehe Glarencer dss... fase sn University of Kansas Med. School 
Webster qisice snes 88ers eee Cornell University Medical College 
AV NCIOS CE te) se rca eee oe acu 8 SP ec Presbyterian Hospital, New York City 
WIN @ este cep Dey oe a ene Re pe ee Rockefeller Institute 
RVVCC CMe SU ere esl View tee eee: 82 2 tS ee Clifton Springs Sanitarium 
AYUTeaL PANivag 1210 pas ee Northwestern University 
VAIS SSE Oui eRa, TE Sia TVET ACG ee ee eee Syracuse University 
WUT 7 COU eine (OSE cena SN Se eee Mt. Zion Hospital, San Francisco 
WAV GUS, SOO See, Be eS ee eta Sermo University of Illinois Medical School 
AICS Catal SIE ES co ie ch op re eae ee eae ee ee SO Columbia University 
VUE SS el EATEN (Sle 0 ofl 2 hn RP ee See University of Chicago 
Des ierhers O igcocc Foe Pe taser ve ton cn seamen timer ee Boston City Hospital 
ARG Chg S PLC GSS ADoser en Gn eee ner eee Cm Columbia University 
NVC POR eV een ee oe on gece University of Illinois Medical College 
pg! LGR OPSEU(Gsas o1 a2caon  ercaRe rreei Beaniae ater pe oe EEE University of Michigan 
NWWenmier, = VWWalbierny, EC. o erica as cenecacn stone Washington University Medical School 
ees fags GH Nt Vet oe OL Ot ra ao SPOR One ae Iowa State College 
AIG Sie Dad ahi Slescsnce eras eee eeee eee eee University of Oregon Medical School 
AYE SLRS WC 7040). 08 Rane ees ae mee eae Presbyterian Hospital, N. Y. City 
Aichi ada RAO Se Spe pe eee enone Pe Western Reserve University 
SUV Gyre EEE A VV och ex cce cee aan ae ca ede eeetenenen asses en once Stanford University 
SUUTTES) Cre! due aa Os ote ee eee eee N. Y. State Dept. of Health 


IT ean, NSU EUIDIGS 7001 [ES a eet ear ee Be eee eee Ge ones eee Harvard University 
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Whipple, George. Hasta ee ete ee University of Rochester 
SW Tintaabcorr, yes 0a eee ee ot lee cts cae adn pee ee Stanford University 
Waliitbe;: A lirralia ti ie ets jot ee RO ccc dnecn Jat teeter eats eee Yale University 
AVAL te pee sy Mineo eens, Raves cette pe names Washington University 
Wirlers( beer esa Dee Be oon ee (ocean kere University of Nebraska 
AiG] 0r aa: Wiel 3 if ee rene ene A nae ene ie ROPES A pore te Huntsville, Texas 
Wigeersy Carl: dist. aces ide cccnteantattocattecan tance: Western Reserve University 
Walhieliiy > Omi Mien) tuattes oat eee Creighton University Medical School 
Walliatins Ovation oo 4-8.k cnet te rece pect ee acer oa Columbia University 
AWVOUUU Eats Bes UR pce ene ene enue A ee es Highland Hospital, Rochester, N. Y. 
Walliams, Jolin, Wats s1250 Son Massachusetts Institute of Technology 
Willllames Robert Risa cee acon ee vet Western Electric Company 
SV Vail Tier S BVOC eae acs eee ie eee 2 nee ences nee University of Oregon 
AWGUIWSie,. |BornuReteubih 1b eee ee a I ater rer eetornce University of Rochester 
AVIS aisle ratray ar eee een aes Maybury Sanitarium, Northville, Mich. 
WAST AMD) a Witenes pen ee ten ee eee eee University of Pennsylvania 
Willson, ek rainke Nee he ek ak wh ay aceon ee eee eto University of Michigan 
Vat SO tty vc) EME S ber ate a leh ck a acd gece ena Rea Bande Ree ee Syracuse, N. Y. 
AG) Avie AGN 1 SD: eae a eiaer creas eins gets pS Goer see rer Yale University 
NVaiaternatme a Ni hati Ch ys coe Sac ce een eke eee nee Yale University 
AVS eT a1 0B ees sk er oe Be SE neh Cees tad Ohio State University 
Warts nisin panies Seed. es Riek oo, ns 2d ee TOOL State University of Iowa 
UnValivaaroatils IBC IEWE Dep on oerocpcecee con noc cot oe erro-ceotaeoreecee University of Wisconsin 
BV oo" loa sr Wily Elite: pa ee ee Sen hie Deere ie ee ere eee Columbia University 
AiO LD CIs S13 ee seat Se ee ica cca ie ee oie ket eae Harvard University 
mG NY Ns see ee ee ety ep nee A aS Cor tn cd Vanderbilt University 
Weollstem Martha eres oases ee One seo awe Babies Hospital, N. Y. City 
AS ec Oh OY Ue Coane paket enone Weare eae a Ms pNP ae ar Columbia University 
Woodruff, L. Discagggeees i cecssssescnsseestenececuneeeceesssseaneseenansetanensnnsensnaeese Yale University 
Warrehitatbaro] Qe iNeed 2 ie ects See aon ene eR University of Minnesota 
VVarr osha alert 78S see so ee ene Cornell University Medical College 
Wale EiSicnsecer- 5030 0 eee cae | ew Peiping Union Medical College, China 
Woolen, “Rosalind 2-3 Bs ons A Se Oregon State College 
Woyckoffi; Reo WG... 200 i <p REE ERO SS Fe Rockefeller Institute 
ERIS NEWS C LS sy eee es ee Zoological Institute, Tokyo, Japan 
WiC ESS 2 Bs ON jee men epee Meramec tee | Towa State College 

PIC TICCS MLO D OT MA siurestee tanta eves ake Yale University 
BYConnler clean Vell ln cura) ye) eee een ee ee N. Y. Homeopathic Medical College 
PAO se Grae cole ae eo ies, Net ec ae Oo es ee Department of Health, Mich. 
Voorn om Wall isi: Ahi 2 ead Sco epee ee University of California, Los Angeles 
Woumeinng,: Gy i.e ate tice ort ee University of Buffalo Medical School 
Nordllcoge Ar bhies Is a Gees racers rack ee Yale University 
7 mmerman, El ary Mir tcc eatin ec agirc cote oes aren eee Yale University 
PASS Sige 8 N15 nena en tity POR ee eee DN) veh be Harvard University 
Lowell, Claude. Ws. 2 er gee ee Scripps Institution, La Jolla, Calif. 
LQ ENY Spe OSO. 35325 ste. Seas ea dared ey ee Gladwyne, Pa. 


Aucker ce Uneodore Hisscx. sts, -<ecsanelecks dvtoe eee eee Columbia University 
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Honorary Members 


Councilman, W. T., Harvard University. 
Howell, W. H., Johns Hopkins University. 
Lombard, Warren P., University of Michigan. 
Porter, William, Harvard University. 
Reichert, E. T., University of Pennsylvania. 
Richet, Charles, Paris, France. 

Schaffer, E. S., Edinburgh, Scotland. 

Von Miller, F., Munich, Germany. 

Wilson, E. B., Columbia University. 


New York Society 


Greater New York 


Carnegie Institute—Bates R. W., Davenport C. B., Laughlin H. H., 
MacDowell E. C., Ponder E., Riddle O. 


College of the City of New York—Dawson J. A., Goldforb A. J., Har- 
row B. 


Columbia University—Barth L. G., Calkins G. N., Coulter C. B., Dunn 
L. C., Eddy W. H., Freeman h. G., Jr., Gregory L. H., Heft H. L., Lance- 
field D. E., MacLeod G., Sherman H. C., Rose M. S., Woglom W. H., Wood 
Wok: 


Columbia University, College of Physicians and Surgeons and Allied 
Hospitals—Andersen D. H., Atchley D. W., Barach A. L., Bauman L., Berg 
B. N., Boots R. H., Clarke H. T., Copenhaver W. M., Dawson M. H., Detwiler 
S. R., Dochez A. R., Draper G., Elsberg C. A., Engle E. T., Flinn F. B., 
Foster G. L., Gay F. P., Geyelin H. R., Gies W. J., Hanger F. M., Jr., Heidel- 
berger M., Hollander F., Hopkins J. G., Jobling J. W., Jungeblut C., Kesten 
H. D., Kurzrok R., Ladd W. S., Lee F. 8., Levy R. L., Lieb C. C., Loeb R. F., 
McIntosh R., Meleney F. L., Meyer K., Miller E. G., Jr., Mulinos M. G., 
Myers C. N., Olmstead M. P., Oppenheimer B. S., Ornstein G. G., Palmer W. 
W., Pappenheimer A. W., Richter M., Scott EK. L., Seegal B. C., Severinghaus 
A. E., Sittenfield M. J., Smetana H., Smith P. A., Sperry W., Thomas A. W., 
Turner K. B., Vietor J.. Webster J. P., Weiss H., Weld J. T., West R., Wil- 
liams H. B., Wollstein M., Zucker T. F. 


Cornell University Medical College—Bagg H. J., Behre J. A., Benedict 
S. R., Blau N., Cattell M., Cecil R. L., Chambers W. H., DuBois HE. F., Ed- 
wards D. J., Elser W. J., Ewing J., Freund J., Fry H. J., Furth J., Gold H., 
Hatcher R. A., Jackson R. W., Kahn M. C., Levine 8. Z., Loebel R. O., Mar- 
morsten J., Miles W. L., Milhorat A. T., Moore R. A., Nicholls E. E., Opie 
BE. L., Papanicolaou G. N., Reznikoff P., Richardson H. B., Robinson G. C., 
Schloss O. M., Smith C. H., Smith L. W., Stainsby W. J., Stewart H, J., 
Stillman R. G., Stockard C. R., Sweet J. E., Thro W. C., Torrey J. C., 
Webster B., Wright I. S. 
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Montefiore Hospital—Baumann E. J., Leyine M., Marine D., Perla D., 
Ringer A. I., Ringer M., Sandberg M. 


Mt. Sinai Hospital—Baehr G., Crohn B. B., Epstein A. A., Frank R. 
T., Geist S. H., Gross L., Kohn J. L., Ottenberg R., Rothschild M. A., Sehick 
B., Shwartzman G., Sobotka, H. H. 


New York Homeopathetic Medical College—Allen, Ezra, Coombs H. C., 
Danzer C. S., Kleiner I. S., Stark M. B., Tauber H., Thoraldsen C. E., You- 
land W. E. 


New York University and Bellevue Medical College—Bakwin H., Barber 
W. H., Bodo R., Brooks H., Cannan R. K., Chambers R., Charipper H. A., 
Coleman W., Cotui F. W., DeGraff A. C., Eisberg H. B., Gettler A. O., Green- 
wald I., Haterius H. O., Helff O. M., Howland R. B., Jolliffe N. H., Falk K. 
G., Levy M., Mandel A. R., Neuwirth I., Noble W. C., Jr., Otto H. L., Park 
W. H., Pellini E. J., Prewitt P. V., Ralli E. P., Ratner B., Saslow G., Senior 
H. D., Smith H. W., Stunkard H. W., Symmers D., Wallace G. B. 


New York Post-Graduate Medical School—Bailey C. V., Bruger M., Cohn 
M., Chace A. F., Crampton C. W., Halsey R. H., Kast L., Katayama I., Kail- 
lian J. A., MacNeal W. J., Mosenthal H. O., Marshall C., Jr. 


Princeton University—Conklin E. G., Harvey E. N., Pfiffner J. J., 
Swingle W. W. 


Rockefeller Institute—Amoss H. L., Anson M. L., Avery O. T., Bauer 
J. H., Bergmann M., Binger C. A. L., Brown W. H., Cohn A. E., Cole R., 
Flexner S., Florence L., Goodner K., Hughes T. P., Irwin M., Jacobs W. A., 
Kunitz M., Landsteiner K., Levene P. A., Lynch C. J., MacMaster P. D., 
Michaelis L., Mirsky A. E., Murphy J. B., Murray H. A., Jr., Northrop J. H., 
Olitsky P. K.;SOsterhout W. J. V., Page I. H., Pearce L., Rake G. W., 
Rhoads C. P., Rivers T. M., Rosahn P. D., Rous P., Sabin F. R., Shope R. E., 
Smithburn K. C., Swift H. F., Ten Broeck C., VanSlyke D. D., Webster L. 
T., Wyckoff R. W. G. 


Rutgers Universitye—Anderson J. F., Cole W. H., Murray T. J., Nelson 
T. C., Starkey R. L., Waksman S. A. 


Yale University—Allen E., Anderson R. J., Anderson W. E., Baitsell G. 
A., Barbour H. G., Bayne-Jones S., Blake E. G., Burr H. S., Chittenden R. 
H., Cowgill G. R., Cushing H. W., Dusser de Barenne J. G., Fulton J. F., 
Gilman A., Hambourger W. E., Harrison R. G., Harvey S. C., Himwich H. 
E., Hussey R., Johnson T. B., Mendel L. B., Miles W. R., Morse A., Nicholas 
J. S., Orten J. M., Oughterson A. W., Peters J. P., Powers G. F., Rettger L. 
F., Smith A. H., Stone L. S., White A.. Winslow C.-E. A., Winternitz M. 
C., Woodruff L. L., Yerkes R. M., Yudkin A. M., Zimmerman H. M. 


Miscellaneous—Baldwin W. M., Benton A. G., Blair J. E., Blakeslee A. 
F., Blatherwick N. R., Block R. J., Berg W. N., Bernhard A., Bodansky Nan 
Brand E., Brodie M., Brown R., Bullowa J. G. M., Byrne J., Cheney R. lal. 
Clark G. W., Coca A. F., Collens W. S., Curtis M. R., Dakin H. D., Downes 
H. R., Dresbach M., Dubin H. E., Eggston A. A., Falk I. S., Famulener L. 
W., Ferraro A., Field C. W., Fishberg E. H., Frankel F. H., Freedman L., 
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Gager C. S., Garbat A. L., Gardner L. U., Gasser H. S., Goldberg S. i 
Goldbloom i A., Greene C. eS artic wdiwh:, ebiarnisieht te Hawk P. B. 
Henshaw P. S., Hooper COW, Hantoen ik. M. Jacobsen V. C., Jaffe H. ia 
Kirkbride M. B., Knudson A, Roch M. O. , Kopeloft ING; Rrancr ‘Bs Heme: 
8. D., Krasnow B,, Fone IRAN: leaner Ra Ae, Lava Cr Tent C: 
=. panera See lus one rin I., McIver M. A., Mackennie Gavin Maltaher 1a 
Mann H., Master . M., Medlar K. M., Millet Aes Neale Morrell JAG, Noble 
G. K., Jr., Norris C., Obreshkove V., Oliver J., Oliver W. W., Pack G. T., 
Petrott S. A., Prince A. L., Quinn E. J., Ray G. B., Reiner L., Richards L. B., 
Rizzolo A., Rohdenburg G. L., Rose A. R., Rosenthal L., Ross V., Russell 
W. C., Salant W., Sawyer W. A., Schneider E. C., Schultz W. H., Sharlit H., 
Sherwin C. P., Sickles G. M., Smith C. A., Sugiura K., Tolstoi E., Vickery 
sy “s Vogel K. M., Wadsworth A. B., Walzer M., Wheeler M. W., Williams 


Outside Greater New York 

Arizona—Pinner M. 

Arkansas—Sure B. 

Colorado—Corper H. J., Gustavson R. G., Wallin I. E. 

Delaware—von Oettingen W. F. 

Georgia—Lamar R. V. 

Indiana—Bills C. E., Chen K. K., Clowes G. H. A., Corley R. C., Powell 
H. M. 

Kansas—Weber C. J. 

Kentucky—Beutner R., Brown L. A., Wakerlin G. E. 

Maine—Little C. C., Morse T. S. 


Maryland—Johns Hopkins University—Abel J. J., Brown J. H., Buell 
Mary V., Burky E. L., Carter E. P., Cohen B., Ellsworth R. M., Firor W. M 
Geiling E. M. K., Harrop G. A., Holt L. E. Jr., Jennings H. 8., Jensen H. 
F., Katzenelbogen S., Lee F. C., Leonard V., Long P. H., Longeope W. T., 
McCollum E. V., Macht D. I., Marshall E. K., Jr., Martin L., Meyer A., 
Orent E., Pearl R., Pfeiffer J. A., Shelling D. H., Snyder F. F. 


Miscellaneous—Byerly T. C., Figge F. H. J., Frobisher M., Jr., Krantz 
J. C., Jr., Meigs E. B., Park E. A., Uhlenhuth E., Verder E. 


Massachusetts—Boston City Hospital—Keefer C. 8., Mallory F. B., 
Muller G. L., Nye R. N., Minot G. R., Weiss S. 


Harvard University—Aub J. C., Blackfan K. D., Cannon W. B., Chris- 
tian H. A., Cutler E. C., Ferry R. M., Fitz R., Gamble J. L., Hunt R., Jack- 
son H., Jr., Lee M. O., ye V., Mueller J. H., Parker G. H., Pinkerton 
Ee, Pratt a, EI Gunes W. Shear M. J., Stiles Be Gs Strong ints Pes 
Warren S..,. OWiiecler W. M., ie Saibs ARSE ee 


Miscellaneous—Adams A. E., Blumgart H. L., Derick C. L., Dienes L., 
Forbes H., Gilligan D. R., Glaser O. C., Hooker S. B., Joslin E. P., Looney 
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J. M., Mitchell H. S., Pratt F. H., Rapport D., Robinson E. S., Schlesinger 
M. J., Shohl A. T., Smith G. V., Smith M., Williams J. W. 


Michigan—University of Michigan—Bean J. W., Bernthal T. G., Bunt- 
ing R. W., Chidester F. E., Christman A. A., Cowie D. W., Eckstein H. C., 
Edmunds C. W., Gesell R., Huber G. C., Isaacs R., Kahn R. L., Lewis H. B., 
Newburgh L. H., Nicholson H. C., Novy F. G., Roseboom B. B., Soule M. H., 
Sturgis C. C., Weller C. V., Wilson F. N. 


Miscellaneows—Fine W. S., Gaebler O. H., Kamm O., Larkum N. W., 
McGinty D. A., Mallman W. L., Norton J. F., Sahyun M., Shiple G. J., Tur- 
ner R. G., Willis H. S., Young C. C. 


Nebraska—Guenther A. E., Hill F. C., Levine V. E., Morgulis S., Pohl- 
man A. G., Wilhelm C. J., Wible C. L. 


North Carolina—MacNider W. deB., Perlzweig W. A., Swett F. H. 


Ohio—University of Cincinnati—Fisher M. H., Jackson D. E., Mills C. 
A., Shiro T. 


Ohio State University—Brown J. B., Curtis G. M., Doan C. A., Durrant 
Hi. P., Hartman F. A., Hitchcock F. A., Lyman J. ¥., Nice L. B., Wiseman 
Be kK: 


Miscellaneous—Cullen G. E., Peskind S., Steinberg B., Wang C. C., 
Wearn J. T. 


Oklahoma—Everett M. R. 


Oregon—Allen W. F., Burget G. E., Hunter W. C., Larsell O., Manville 
F. A., Moore A. R., Moore M. M., Myers H. B., Osgood E. H., Sears H. J., 
West E. S., Willams R. J., Wulzen R. 
~~ 


Pennsylvuanra—University of Pennsylvania—Abbott A. C., Aronson J. 
D., Austin J. H., Bazett H. C., Bronk D. W., DeRenyi G. S., Drabkin D. L., 
Friedman M. H., Goldschmidt S., Heilbrunn L. V., Jacobs M. H., Jonas L., 
Kolmer J. A., Krumbhaar E. B., Long C. N. H., Long E. R., Lucke B., Lurie 
M. B., McCutcheon M., Mudd S., Murphy D. P., Pepper O. H. P., Raiziss G. 
W., Ravdin I. S., Reimann S$. P., Richards A. N., Schmidt C. F., Vars H. M., 
Wilson D. W. 


University of Pittsburgh—Donaldson J. C., Guthrie C. G., Haythorn 
S., Hooker D., Kruse T. K., MeEachern D., McEllroy W. S., MeMeans J. M., 
Menten M. L., Permar H. H., Ray H. M., Richey D. G. 


Miscellaneous—Bergey D. H., Coghill G. E., Collins H. H., Donaldson 
H. H., Dutcher R. A., Githens T. S., Gruber C. M., Guerrant N. B., Hadley 
P., Hafkesbring H. R., Hoffmann G. L., King H. D., Larson E., Locke A. BS 
Marsh R. P., Medes G., Mellon R. R., Moon V. H., Pemberton R., Rowntree 
L. G., Seibert F. B., Spiegel E., Spiegel Adolf M., Thomas J. E., Zozaya J. 


Rhode Island—Banta A. M. 


Tennessee—Amberson W. R., Blalock A., Burch J. C., Cunningham R. 
S., Garrey W. E., Johlin J. M., Knoefel P. K., Lamson P. D., Mason R. E., 
Robinson C. §., Terry B. T., Wolfe J. M. 
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Texas—Bodansky M., Dawson W. T., Hartman C., Hendrix B. M., Herr- 
mann G. R., Lund E. J., Moore R. M., Muller H. J., Reed C. I., Rogers F. 
T., Wiebe A. H. 


Utah—Johnson C. C. 


Virginia—Casey A. E., Cash J. R., Haag H. B., Horsley J. S., Jordan 
lala 1Bp 


Washington—Guberlet J. E., Norris E. R., Terry B. T. 


West Virginia—Van Liere E. J. 
Sections 


Cleveland, O., Section 

Western Reserve University—Barlow O., Beck C. 8., Bing F. C., Collett 
M. E., Crile G. W., Doull J. A., Ecker E. E., Ernstene A. C., Feil H., Freed- 
lander S. O., Gerstenberger H. J., Goldblatt H., Hanzal R. F., Hayman J. 
M., Jr.. Karsner H. T., Kline B. 8., McCullagh D. R., Megrail E., Miller F. 
R., Moritz A. R., Mull J. W., Muntwyler E., Myers V. C., Quigley J. P.. 
Reichle H. S., Scott R. W., Shibley G. S., Sollmann T., Spies T. D., Todd 
T. W., Toomey J. A., Trattner H. R., Visscher J. P., Wetzel N. C., Wig- 
gers C. J. 


Miscellaneous—Cohen M. B., Dominguez R., Glasser O., Rogoff J. M. 


District of Columbia Section 


Balls A. K., Branham S. E., Csonka F. A., DuVigneaud V., Evans A. C., 
Hansmann G. H., Hawkins J. A., Hess W. C., Holm, G. F., Howe P. E., Kop- 
panyi T., Leake J. P., McKinley E. B., Nelson E. E., Parr L. W., Roe J. H., 
Roth G. B., Schwartz B., Simmons J. S., St. John J. H., Stucky C. J., Sulli- 
van M. X., Voegtlin C. 


Illinois Section 

University of Chicago—Adams W. E., Andrews E., Barron HK. S. G., 
Bloch R. G., Bloom W., Boor A. K., Cannon P. R., Carlson A. J., Child C. 
M., Dack G. M., Dick G. F., Dieckmann W. J., Dragstedt L. R., Friedemann 
T. E., Gallagher T. F., Gerard R. W., Hamburger W. W., Hanke M. E., 
Hastings A. B., Hinrichs M. A., Hudson N. P., Jacobs Henry R., Johnson C. 
A., Jordan E. O., Juhn M., Kleitman N., Koch F. C., Koser 8. A., Lashley 
K. S., Leiter L., Lillie F. R., Lillie R. S., Luckhardt A. B., McLean F., Miller 
C. P., Jr., Moore C. R., Necheles H., Palmer W. L., Ragins I. K., Robertson 
O. H., Schlutz F. W., Still E. U., Swanson W. W., Sweany H. C., Weiss P. A. 


University of Illinois—Arnold L., Bachem A., Bergeim O., Cole, A. G., 
Falls, F. H., Gelfan S., Gellhorn E., Herrold R. D., Jaffe R. H., Keeton R. 
W., Levinson S. A., Nedzel A. J., Oldberg E., Phemister D. B., Pilot L., 
Puestow C. B., Reed C. I., Roberts E., Rose W. C., Tanner F. W., Visscher 
M. B., Weiss E., Welker W. H. 


Northwestern University—Alt H. L., Crandall L. A., Jr., Davenport H. 
A., Day A. A., Dragstedt C. A., Farmer C., Gunn F. D., Ivy A. C., Jung F. 
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T., Kendall A. I., Lueth H. C., Muehlberger C. W., Nungester W. J., Pol- 
lock L. F., Ranson S. W., Simonds J. P., Starr M. P., Strouse 8., Walker 
A. W., Weil A. 


Miscellaneous—Austin W. C., Boyd T. E., Buchbinder W. C., Davis D. 
J., Fisher N. F., Givens M. H., Hamilton B. K., Hoffman W. S., Howell K. 
M., Katz L. N., Kliiver H., Kober P. A., Kunde M. M., Larson J. A., Levine 
B. S., MeJunkin F. A., Miller J. L., Nielsen C., Pribram E., Schultz O. T., 
Sheinin J. J., Soskin S., Thalhimer W., Thompson W. D., Tunnicliff R., 
Tweedy W. R. 


Iowa Section 


State University of Iowa—Barer A. P., Berg C. P., Bodine J. H., Daniels 
A. L., Fowler W. M., Gibson R. B., Greene J. A., Gross E. G., Hines H. M., 
Jeans P. C., Korns H. M., Loehwing W. F., McClintock J. T., Malamud W., 
Mattill H. A., Paul W. D., Plant O. H., Plass E. D., Smith F. M., Smith H. 
P., Travis L. E., Tuttle W. W., Witschi E. 


Iowa State College—Becker E. R., Buchanan R. K., Fulmer EH. I., Ham- 
mer B. W., Hewitt E. A., Levine M., Lindstrom E. W., Melhus I. E., Nelson 
V. E., Smith E. A., Werkman C. H., Yeager J. F. 


Minnesota Section 


University of Minnesota—Amberg S., Anderson J. E., Bieter R. N., Boll- 
man J. L., Boothby W. W., Boyden H. A., Brown E. D., Burr G. O., Clawson 
B. J., Dunn H. L.; Fahr G., Fitch C. P., Gortner R. A., Green R. G., Greis- 
heimer E., Henrici A. T., Hirschfelder A. D., Jackson C. M., Kendall E. C., 
Larson W. P., Lyon E. P., McClendon J. F., McKinley J. C., McQuarrie I., 
Nathanson M. H., Palmer L. S., Petersen W. E., Rasmussen A. T., Reimann 
H., Rosenow Ey C., Sanford A. H., Scammon R. E., Scott F. H., Skinner 
C. E., Stakman E. C., Stenstrom W., Wangensteen O. H., Wright H. N. 


Miscellaneous—Alvarez W. C., Essex H. E., Helmholz H. F., Higgins 
G. M., Henshaw H.°C., Magath T. B., Mann F. C., Sheard C. 


at 
Missouri Section 


St. Louis University—Auer J., Briggs A. P., Broun G. O., Collier W. 
D., Doisy E. A., Fleisher M. 8., Graves W. W., Griffith W. H., Hertzman 
A. B., Katzman P. A., Kinsella R. A., Kuntz A., Luyet B. J., Shaklee A. O., 
Thayer S. A. 


Washington University—Alexander H. L., Barr D. P., Bishop G. H., 
Bronfenbrenner J., Bulger H. A., Cooke J. V., Cori C. F., Cowdry E. V., 
Erlanger J., Gilson A. S., Jr., Graham E. A., Graham H. T., Heinbecker, P., 
Julianelle L. A., Key J. A., Loeb L., MeCordock H. O., Marriott M., Mucken- 
fuss R. 8., Olmstead W. H., Ronzoni E., Schmitt F. O., Seott G. H., Shaffer 
P. A., Wenner W. F., White H. L. 


Miscellaneous—Ellis M. M., Gray S. H., Hogan A. G., Jorstad L. H., 
Somogyi M., Turner C. W. 


Pacific Coast Section 


University of California—Adler H. M., Althausen T. L., Anderson H. H., 
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Bishop K. S., Blum H. F., Brooks M. M., Brooks 8. C., Chaikoff I. L., Cole 
H. H., Connor C. L., Cook S. F., Daniel J. F., Evans H. M., Goss H., Graeser 
J. B., Greenberg D. N., Hart G. H., Hinman F., Hobmaier M., Holmes S. 
J., Kellogg W. H., Kerr W. J., Kleiber M., Kofoid C. A., Krueger A. P., 
Leake C. D., Lipman C. B., Lucas W. P., Marshall M. S., Mettier S. R., 
Meyer K. F., Morgan A. F., Mudge C. S., Okey R. E., Olmsted J. M. D., 
Salle A. J., Schmidt C. L. A., Sommer H., Sundstroem E. E., Walker E. L. 


Stanford University—Addis T., Alsberg C. L., Barnett G. D., Baum- 
berger J. P., Blinks L. R., Bloomfield A. L., Clifton C. E., Danforth C. H., 
DeEds F., Dickson E. C., Dock W., Emge L. A., Faber H. K., Field J., 
Fluhmann C. F., Hall V. E., Hanzlik P. J., Hinsey J. C., Holman E., Luck 
J. M., Manwaring W. H., Meyer A. W., Read J. M., Reichert F. L., Schultz 
E. W., Stockton A. B., Stone C. P., Storey T., Tainter M. L., Torrey H. B., 
Weymouth F. W., Whitaker D. M. 


Miscellaneous—HKberson F., Gurehot C., Koehler A. E., Langstroth L., 
Proescher F., Sansum W. D., Weiss C. 


Peiping Section 


Peiping Union Medical College—Adolph W. H., Carruthers A., Chang 
H. C., Chang H., Dieuaide F. R., Eastman N. J., Forkner C. E., Fortuyn 
A. B. D., Frazier C. N., Guy Ruth A., Hannon R. R., Hoeppli R. J. C., 
Kurotehkin T. J., Lim C. E., Lim R. K., Ling S. M., Liu S., Ma W. C., Ni 
T., Sia R. H. P., Tsen E. T. E., Van Allen C. M., VanDyke H. B., Wu H. 


Miscellaneous—Cheer S. N., Hou H., Pak C., Read B. E., Smyly H. J. 


Southern Section 


Tulane University—Bass C. C., Bliss S., Cohn I., Craig C. F., Cummins 
H., Duval C. W., Faust E. C., Gage I./M., Gould H. N., Halsey J. T., Harris 
W. H., Hathaway E. S., Johns F. M., Laurens H., Mayerson H. S., Matas R., 
Menville L. J., Musser J. H., Jr.. Ochsner E. W. A., Scott L. C., Silverman 
D.N., Turner R. H., Walton R. P. 


Miscellaneous—Ashman R., Beard H. H., Bodansky M., Brooks C., Car- 
michael E. B., Dawson W. T., DuBois F. S., Herrmann G. R., Keller A. D., 
Kemp H., Moore R. M., Von Haam E. 


Southern California Section 


University of California at Los Angeles—Allen B. M., Ball G. H., Beck- 
with T. D., Bellamy A. W., Dunn M. S., Gengerelli J. A., Sponsler O. L., 
Young W. G. 


University of Southern California—Deuel H. J., Drury D. R., Hall EK. 
M., Kessel J. F., Lamson R. W., McKibben P. S., Samuels L. T., Thienes 
Gelah, 


Miscellaneous—Alles G. A., Borsook H., Burrows M. T., Fox D. L., Gil- 
christ F. G., MacKay E. M., Moberg HE. G., Morgan T. H., Oslund R. M., 
Sumner F. B., Vaughan T. W., ZoBell C. H. 
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Western New York Section 
University of Buffalo—Atwell W. J., Bowen B. D., Dolley W. L., Jr., 
Edwards J. G., Emery F. E., Griffith F. R., Humphrey R. R., Lathrop C. O., 
Vaughan S. L., Youngburg G. E. 
Cornell University—Asdell S. A., Dukes H. H., Dye J. A., Hagan W. A., 
Hayden C. E., Liddell H. S., Maynard L. A., Romanoff A. L., Sharp P. F., 
Sherman J. M., Stark C. N., Sumner J. B. 


University of Rochester—Adolph E. F., Berry G. P., Bloor W. R., Brad- 
ford W. R., Burns R. K., Jr., Claussen S. W., Corner G. W., Fenn W. O., 
McCann W. S., McCoy O. R., Morton J. J., Murlin J. R., Pearse H. E., 
Pierce H. B., Seott W. J. M., Sinclair R. G., Whipple G. H., Willer B. H. 


Syracuse University—Brewer R. K., Dooley M. 8., Knowlton F. P., 
Mitchell O. W. H., Robb J. S., Root W. S., Weiskotten H. G., Wilson J. R. 

Miscellaneous—Hubbard R. S., Thomas W. S., Wedd A. M., Williams 
J.R. 


Wisconsin Section 


University of Wisconsin—Bardeen C. R., Bast T. H., Bradley H. C., 
Bunting C. H., Clark P. F., Cole L. J.. Duggar B. M., Eyster J. A. E., Gil- 
bert E. M., Guyer M. F., Hart E. B., Hastings EH. J., Hisaw F., Irwin M. R., 
Keitt G. W., Levine P., Lorenz W. F., Meek W. J., Meyer A. H., Meyer O. 
O., Middleton W. S., Nichols M. §., Parsons H. T., Reynolds C., Seevers 
M. H., Sevringhaus E. L., Stovall W. L., Sullivan W. E., Tatum A. L., Wal- 
ton D. C., Witzemann E. J. 


Miscellanéous—Beckman H., Carey EH. J., Quick A. J., Swindle P. F. 
Foreign 

Australia—Davies H. W. 

Austria—Bruecke-B. 

Belgium—Dautrebande L., Heymans C. 


Canada—Babkin B. P., Banting F. G., Caulfeild A. H. W., Collip J. B., 
Cruickshank E. W. H., Fitzgerald J. G., Holman W. L., Klotz O., Markowitz 
J., Meakins J., Oertel H., Penfield W. G., Seecof D., Tisdall F. F., Wast- 
eneys H. 


Czechoslovakia—Krizenecky J. 

Denmark—Fischer A., Fridericia L. 8S. 

England—Gaskell J. F. 

France—Birkhaug K. E., Funk C., Miller H. M., Jr., Plotz, H. 
Germany—Erdman R., Mueller E. F., Thomas K. 
Hungary—Scheff G., Tomesik J. 


Memsers’ List (By Sections) 


India—Linton R. W. 
Japan—Katayama I., Yatsu N. 
Norway—Salvesen H. A. 
Palestine—Kligler I. J. 

Philippine Islands—Sherman H. E. 
Puerto Rico—Cook D. H. 
Russia—London E. S. 
Scotland—Clark A. J., Greenwood A. 
Switzerland—Asher L. 

Syria—Miller G. H., Turner E. L. 
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